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AaRICULTURAL CONFERENCE, 1902. 

J^KI'OU r (»!' PK(H 101:1 

Tmo ForuTH Wiost Indian Aiiuu i ltimial Fondiokionck 
was opened on Janiiai }' 1, in tlu* A.^stmibly Hall ol’ tJn^ Mntiial 
rafo Assurance (.'onii)any, Hridgtdow n. Harhados, nndca* th('. 
presidency ot* l)r. 1). Mohhis, Iinptnial ( Commissioner of 

Agriculture for t lu? \\\‘sl Indio. TIicim* \\t‘r(‘ II Kepresemtalives 
liresent, represc’H tin^’ the Hotanical. Fln'mical and I^Alucationiil 
I)epartments as well as tli(‘ chi(‘f Ajjfricullnral Socimics in the 
West Indies. Ilis Kxcclhnicy (In* (»ov(*inoi‘ of Harhados, Sir 
Friodiouk' M. lloixJsoN. K.( Ilis Lordship th(‘ Hisiiop of 
Harhados, many imnnhcrs of the Le^^i'-latiiic'. and the princit)al 
Jdanters also attended tlic Ct*nh‘renct*. 

The following th(^ listof tlie I *(iprcscnta, fives appointed 
hy the several West Imlian ( iovcrmmnits U) atttmd the Confer- 
ence, who wen* t)r(‘sent : 


JAMAICA. 

The Colonial Secretary and (ciiairmau ol the Hoard of Atxrieul- 
ture (TJie llonourahle SVDNKV ( liavnon, (c.M.th, H.A.) 

The Director of Huhlie, (Jaidens and Jdantatioiis (Tin* 
Jlonourable Wiijaam F\w(*i:n\ H.Sd., F.L.S.) 

The Principal of Cniversity College. Kingston (Rev. Canon 
Simms, M.A.) 

The Superintendent of the Mieo lh*aining College for Teachers 
(A. B. ]M(‘Fahlank, Fsip) 

The Lecturer in Agricultural vSeienee(W. R. Him ionsiiavv, Ksq., 
M.A., H.Sr.) 

The Reiu'esentative of the Agricultural Society (JosFPil 
Shore, Estp) 


BRITISH (H lANA. 

Tile (jloverninent Analyst and Profe-.-or of Chemistry (Frofossor 
J. B, Harrison, C.M.lh, M.A., 1 m'.(J., F.thS., F.C.S.) 

The Acting-Princiiial of Queen s College (C. F. Franks, Es<i., 
M.A.) 
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Rq)rosentatlve of tlio lioyal A|?riciiltiiral and Comnien‘C*ial 
Sociolv of (diiaiia (FHKDKincK J. SoahI), Esq., 

hW.C.) 

Tlio Jiolanioal As>i.stant in rliarge of Sngai*-(*aii(‘ p]xj)(‘i‘inieiits 
(Uoiii^iiT Wahi), Em|.). 


TIUNIDAI). 


T)k^ |{(»pr('M']dat ivc and ^'i('C‘-I*^esld(‘nt of flu* Ti*inidad Ap:i‘i- 
cnltural Soci(‘ly (Tlir I loiKuirablo (J. Towxsknd Fkwvk k.) 
The SMiMn*int(*nd(‘ijt of tli(‘ lloyal Jiotaiiic* (nudeiis (J. H. llAUT, 
Ew|., E.f.S.) 

Tlu^ ln^|)r(‘lor of Srliools (H. (d:uvAsf-: BrsiiK, Ks(|., M.A.) 

Tlio IM'incipal of Qnccirs Boval Follc'^e (\\\ Bi kslkm, Es(j., 
M.A.) 

Briiif'ipal of lijc Folh^p* of tlio Innnacidatc^ Fonei‘ption (Tho 
lb‘vd. \V. (y.\i;oi,L.) 

Th(‘ Fural or of tli(‘ Jiotanic Station, Tol)at>;o (llKXUV Minnnx, 
Es(p) 


WINDWABDlSIvAXDS. 

Tla^ Furator of tiu' Holanic Station, (dvnada (W. Bkoad- 
WAV, Esq.) 

'Die Insp(‘(‘tor of Srliools, (Jrtaiada (J A. IlAninx, E.'^(p) 


Tlio Chiral or of tin* Botanic Station, St. Vincent fllKxnv 

]h)Nvi:nn, l^.sij.) 


l.EKWABI) ISLANDS. 

Tli(‘ (JoV(‘rmn(‘nt Analy.'-t and A^rricultnral (dioniist (TIjc Hon- 
ourabl<» ThtAXCis NVa'ITs, t'.r.CA, F.FS.) Antimoia. 

Tlic lnsp(‘ctor of S(*liools for tlu‘ Tjccward Inlands (C. M. M ahtin, 
Es(t., B.A.) Montserrat. 

Dr. II. A. Antoni) Xk'Hoi, I,'-, (\M.(J.. M.D., h\L.S., etc., Antlior 
of Tro}iH‘ul A (fricuilK n\ and i{ei)ri‘>entative of the Domi- 
Jiica. Agricultural Society. 


The Furator of the Botanic Station, Dominica (Josnmt .Ionks, 
Es(p) 

The ()nicer-in-c]iargi» of tlie Agiieultura] School, Dominica 
David Tanxock, Esij.) 
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Representative of the Antigua Agrienltural Society (The Hon- 
ourable G. A. SPAXD.) 

The Curator of the . ,olauic Station, Antigua (W. N. Saniih, 

h>q.) 

The Agricultural Siii)(M*inten<Ieiit of Sugar-cane Kxpcrinients, 
Antigua (F. R. Siii:i‘iit:iU), Ks(].) 


The Head ATaster of tlic Higli School St. l\itts (^V^ IT. ]\[lT(*llFa.li, 
Es(i., M.A.) 

The Curator of the Hotanic Station St. Kid,- (W. Li’NT, Esct.) 


His ITonnm* t lie Comnnssioucr. Montserrat IT. ^V^ATKL\s, Escj.) 
Tiie Agricultural Inslrucloi*, Montserrat (A. J. .ioUDAX, Kscp) 


His Honour tht‘ CoimnisNioncr, X'iigin Islands (Dr. N. (J. 
('OOKM AN.) 


HAIHIADOS. 

The ('liairniau of tin' Kducalion Hoard (His Hordshii) tlie 
Hi^liop.) 

R(*pr(*senl at i\(‘< of tlu' Harbados Agricultural Society (Tlu‘ 
Hou'blc h\ J. ('[. \uxi: and \\'. 1). SminiKui). Ms(|.) 

TIk^ Head Mast<‘r of Harris-on College (Houa(M<; l)KUJiri\)N, Es(j., 
.M..\., KH.A.S.) 

Tlu' IsImuI l*rol‘cs''or of ('inunistry, in clu'ujical charge of 
Sugar-can(‘ F.xp<‘rinu‘uls (Hrofessor .1. H. o'A Lluap’FJU^rF, 
M.A., F.I.e. R(*.S.) 

The Agricultural Sup( rinttaidcnt ol‘ Sugar-cane l^lxtauainents 
(J. H. Hovfll, iV'-ci,, JAJ..S., K.(\S.) 

The I iC( t urtu* ill Agricultur(d Scicuico (LoNUJi’iKia) Smith, hisq., 
Ihi.l)., ]T.S( .) 

The Tnsp('ctor of Scliools (Rev. J. K. ITKia i:, M.A.) 


OKIHCKRS 

OF TIlF ImPFUIAH Dfi»AUTAIFNT of A(1R1( IM/rUUF FOR TNF 

AVfst Ixdies. 

Connnissioner (D. Morris, T^]s(|., C.INT.G., M.A., T).Sc., F.L.S.) 
Travelling Superintendent (G xmoF Whitfifld Smith, l^^sfi.) 
Technical Assistant (Wh.liam Gkokof IdiFFMAN, Ksci., B.S(\, 
A.R.C.S., F.L.S.) 

hhitoinologist (Harold IMaxwfll-Lkfrov, Fsq., IhA., hM^bS.) 
Mycologist and Agri(!ultural T..(*cturer (Alriort JTowakd, Es(i., 
JhA., A.R.C.S., F.E.S., F.(;.S,) 

B. MAvSox, Es(j., Miss Rojunsox and the Aeting Seeretary to the 
Conference, Graham IIowfll, Esq. 



Owing to the Quarantine regulations in force against St. 
Lucia, tlie Representatives of that island were unable to 
attend. The Conference was thus deprived of the Inspector of 
Schools (F. K. Ri Es(|.), Tlio Curator of the Botanic Sta- 
tion (J. C. Moork, Ksc^.), and the Agricultural Instructor 
(GKoTKiK S. Hrnsox, Escp) 

Tlie Island and Agriciiltm*al Chemist for .Jamaica (H. IL 
Cousins, Fs(|., M.A.), tlie Inspector of Scliools for British 
Guiana (AViij.iam !Jr>AiR, the (h)vernment Analyst and 

Professor' of (yhemistry for Trinidad (Professor P. Carmodv 
the Reprcsmitati v(^ of tlie Gi'enada Agricultural Society 
(F. IIarkoro Esq.), the Pr esident of the Barbados Agricultural 
Society (I Ioiiouiabl(‘ Sir* Ckoriu: C. Pjlk, Kt.), and t he ]*rinci[)al 
of Codrington ColI(‘ge ( Bev. Canon Bixm.uv, M. A., D.D.), were 
also prevented from attending. 

Amongst thos(‘ pi'cseiit at- the opening cei'mnony Avei'c, His 
Excellency the (hivu^RXoru with Limit. Bkhtiion, A.D.CJ. ; 
Mrs. FooiU)-1Iiut()N, Mis. Sw viiY, Mrs. Moiuus. Mrs. \\^ ( i . 

AN, and the Miss(*s Brtrrox : His Excellency Major-Ceu- 
eral Fooud-Hii/iox ; His l.ordship the Bisiioj»; the Aeling 
Chicf-.Justicc (Hon. ^\^ iv. ( !1AXI)1j:r, LL.D.) ; the C'olonial 
Secr'etaiy (Hon. F. J. Nkwtox. C.M.C.) : the Attoriuy General 
(Hon. W. H. Gricavks, K.C.) : tlu* Solicitc r* (a*ri(*ral (Hon. G. A. 
Goodman); the Auditor' (iemual (E. T. CiRANNUM, Estp); the 
very Rev. Dean Phjijjus; Hon. T. Kiorn?, (J.M.th : ilon, ,1. 
Gardinkr Austin, M.Ij.CI : Hon. W. ]\ Lkai o( k, IM.L.C. ; the In- 
spector of Police (Major* A. B. R. Kaau:); Rev. Canon S.mitii ; 
R. J. Clinukdtt, Es(i., M.(\P.: T. W, O Nkad. Esq., M.C.P. ; 
H. W. Rkix'K, Esi]., M.C .P.; H. E. Tiiornk, Esq., M.C.J\ ; 
J. AV. (A Catfori), Esip, M.C.l*. ; Fukstkr M. Aijj:vne, Escp ; 
E. T. Racki^k, Es(j. : (iAij*:, Ksip ; R. H. Hai.i., Es(|. ; Dr. 

J. Hutson ; Dr. C. St. .Ioiin; Dr. Manmnu ; E. F. S. Boavkn, 
Esq.; and a re[)r(‘sentativi‘ a^dhering of Planters, mi'inbers of 
the Civil Service, and the meicaiitile c ommunity. 

The Reiii'eseiitati ves were reeoivc*d in the C-oiif(Tt‘ri(*<‘ Hall 
at 10.80 a.m., by His Excc'lheiey the tkiVERNOR, who opened 
the proceedings Avith tlu^ following spc'ccli ; - 

Before we ])i'oceed to serious busiiii's^ it devolves upon me 
t-o express to those pr'escMil lu*re to-day, tis lUqirc'sc'iUatives to 
the AVest Indian C'onferenec, the grc'at pieasuie which it gives 
the Colony of Barbados to reeeivethem at this the* fourth annual 
Conference held under the auspices of tlie impmial J)ej>artmeut 
of Agriculture for the West Indies. I do not intend to detain 
you, because your time is very limited and you have a good 
deal of iui])ortant Avork to get through ; but I may be permitted 
to say that Avhile you look back with much pride upon the 
AVork already accomplished both in the improvement of agricul- 
tural methods and the education of tlu' rising generation 
in agricultural matters, there is still moi'c and very much more 
to be done. The fact that there are so many of you here to-day 
is, I think, an indication that your zeal to assist in carrying 
out the objects for Avliich the Agricultural Department was 
brought into existence, has iu no way abated. And Ave may look 
forward Avith some hope to the time Avhen, backed up by your 



efforts, the eonimereo of tlie AVt^st Indies w ill be placed upon a 
satisfactory footin.jj: and ke]>t then\ That is what nv(‘ have to 
strive for. In wt'honun^ yon here I do so most h(\*utily, and 1 
for one hope ilia ( tin' re-^nll of Ihis (\>nfe](‘nee w ill taki‘ ns 
some ilepfree nearer that end. (Applause.) 


I. THi: PRKSIDKXT’S address. 


Dr. Aroniiis then rost' .-nid sai<l : — 

I have pleasure in openinj^ to-day the fourth West Indian 
Agi’ienltui’al ('onferen(*e. T}ier(' are sovi*ral uew menibtu’s and 
to them, as Avell as to llieti-ied |{ei)res('ntat i vt‘s of former years, 
T teiuler a hearty weh'ome. 

It is an (Uiecmra^iuir feat nre t hat llu' of the' iinoflieial 

^ ll( 4 >res(mtat i ves is stf^adily inereasinji:, showing that menjbtus 
of the ])]anl iiiijr (‘ommiinit y an* lakinjr a dt'epiu* interest in these 
f^athei*iu^s and juixious to k(‘«'p in touch with what is j^oing on. 

We are h(U(‘ to (11 .-.(miss mimeroiis subjc'cls intimately eon- 
neeted with the \\ (•ll-b(Mn»>: of tlu'se folonic's, and I trust that 
the resnlts of our delibtuat ions will be of ptu nianent b(mefit to 
them. 

Tlu'se i\nnual ( 'onbaeiu'os are r(HM);j;nis(‘d as most 
i]7ij)ortant nutans for the inttUM'liange of idi^as and for stimulat- 
in^c r(‘ne\\’('(l (‘11'orts in tlu‘ work (mtrnst(‘(l to ns. TlK‘y hav(s as 
yon k)iow\ r(‘(‘(*iv(Ml iln‘ special apt)roval of llis Majesty's 
Secretary of State' and hase* In'eii adopt(‘d, after dmMhdilxu'a- 
lion, oy tli(‘ s(‘veral >\'e‘st Indian ( ioveu'nnnm ts. Th(\\' are, 
tlu'refoi e, an intern al [)ai't of t he ])(»Iiey of the vState' to assist; 
in tli(' ii^u ieiilt nral and edin*at ional (le\'elo]>ni(‘nt of theses 
(-’olonie 

It would, I admit, add to the ini(*rest of tlu'sc* ConfmiMiec's 
if w'(' could idiai tlu' place* of in(*e*tinjjf anel visit (*aeli (\)le)ny 
in tiii'n. J^roposals in this dire‘elie)n havt* bein ofte‘n (liscnssi*ei 
blit, so far, I re^^re't to say withe)ut suce‘e‘ss. 

Tlie l)nsiiH‘ss to l)i‘ brouj^lit before^ ns is se‘t foidh 
in tin* Pro^ramme^ of Proe-e-eelin^s alre*aeiy in ye)nr hanels. It 
has been steaelily kept in vie‘\v lo limit tlie nninbe*!* e.)f ])a])ers 
so as to aelmit of fnlle*!' eiiseussiein on points ()f interest. 
It is lioped tihat tliose* in a positiein to e*emtribnte infoiination 
on matter's iinine‘ejiate*ly within thei/* knowledge will not lu'si- 
tate* to do so. Tin* eliseu^sion is oft<*n of as jjji e a t , if not of 
^l e'ate'r value, Uian t in* pape*r itself, anel it/is t he obje*e‘t e)f the‘se5 
{^'••itlierings to eneonraj^e^ a. wide* <*xe*han^e* of ielc‘as and jjlaee on 
reee^rd the varieed e*onditit)ns anel probhuns to be* dealt within 
eaeJi Ce)lony. 

We cannot, \\ ithin tin* short spacer of time* at our disposal, 
go into great detail ami pre*sent se)ni“ e)f the* liner results of the 
reseaielies in wliich we are^ scveially engaged. This is 
An age of d(‘tail, but such re‘sults as T Jiave i*ef(*ire*el to are 
more suitably presented in se'pai*ate‘. publie-a lions and studied 
in such leisure as the exigencies of a busy life pe'rmit. AVe 
iiavo here to deal with general j)riiiciples and if we agree 
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on these we shall find that our several aims and methods will 
vary only according to the conditions of our environments. 

We have at former conferences given so prominent a place 
to questions affecting tlie sugar industry that it is not possible 
to-day to do more than review the efforts of the past three 
years and carefully comi)aro the results. In the case of Jamaica 
there will be presented papers descriptive of the present condi- 
tion of the vsugar industry in that island with suggestions for 
improvement. In the Kducational Section we similarly pro- 
Ijose to review past efforls, and, to use a colloquialism, take 
stock of the situation and see exactly where we stand. 1 have 
the belief that in no department of our eff orts are the pros[)ects 
on the whole so favourable as in the edueational. 

In tlie (leueral Section numerous subjects elaifu our atten- 
tion, some of tlunn of eon-^iderable and imm(vliat(? im])ortancG. 
Tlie jiaper to bi‘ ])r(‘siMited by Mr. Olivier (*oidaining suggestions 
for controlling the (piality <»f (‘xported fruit opens a question 
that, sooner* or later, will rccpiircto lx* fully dealt n ith in these 
Colonies. At present it is jiossibie for nnserupulous persons 
witliout let or liindranee, to <*xiK)rt(on coin mission or* otluu'wisi') 
irdcrioror damaged fr uit in any (|uantity and for* any pei*iod, 
leading to the laiin tif a pi'omi.Ning industry. I’liis applies more 
jiat tieularly to su(*h fruit ns oranges, limes, mangos and pine- 
apiilcs. If tlicsc Coloni(‘s aii* to iirosinu* we cannot neglect 
any of our o])portunities. We should on the olhei* hand 
take all reasonable action in the intt‘i*est of tlioso eonceiau'd to 
conserve and (h^veloj) evtuy advantag(3 we (Mijoy due to onr 
favoui*ablo soil and climate and to our g('()graphiea] position iu 
relation to tlie markids of Kurope and the Cnited State's of 
Amcr‘i(*a. The other papi'rs in this Section will deal witli the 
present position of the J5anana industry" in Jamaica, (lie 
pi*ei)ai‘ation of Msseiilial Oils, tlie Ahx' industry of Jhubados and 
the ai'tilieial drying of (^aeaoat Givmula and Dominica. 

SriiAK INOUSTRV. 

Interest in the experiments carried on witli the view' of 
jinpr'oving tlie yield and (piality of tlie suga,r-(»ane is maintained. 
Further know ledge and c'xpei icn(*e show that the expei i merits 
are on right lines, tliough as might naturally be expeeted the 
results f)f any one year* do not necessar ily follow' exactly those 
of the })rec(Mling year. As I statctl last year* ‘the pi*oblein 
before us is to w'oi’k out by jiatlent and reliable experiments 
over a number of yeai*s the ehar aeterist ies of vai*ious canes and 
recomnumd ultimately only those that after exliaustive trial 
are suited to each locality. To attempt to foi'ce the cultivation 
of one variety under all eii*enmstanees cannot but end in 
failui'c.’ In spite of this very definite statement as to the 
impossibility of producing an ‘ all-ioiuul cane,’ it has been 
advanced as an ai‘gunient against these expeidiiients that they 
have hitherto failed to iirodueea seedling which, as an all- 
round cane, can take the place of varieties already cultivated. 
The actual results of the expeidmonts ecnnplcted in 1901 will, I 
hope, be placed before you by the investigators themselves. 
A summary of those for Barbados and the Leeward Islands 
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were, in the first instance, eoininnnleatod in short addresses to 
tlie members of the plantiiiir commnnily sevoial wt'eks bt'l'ore 
tlie planting scvison came on Tluvse ha V(.‘ sima^ been publisiied 
ill piimi)lilel form and arti now before yon. 

As I have .stated els(‘w lane. Annual Heports on ('xpei i- 
menls of this nature are necessary evils; but if they are 
judiciously utilisc'd tlie [ilanlm's are placed in a bi'lter position 
in the long run, than if they have to w'ait foi* years befoie any 
results whatever are phuaMl before them. This does not piawent 
such reiiorts being, aftc'rwards, ri'vised and eorreetcal and the 
I'osnlts of several years’ work ‘summarised f(»'’ gimeral informa- 
tif)n. I shall not anti(‘ipat(‘ llu' aulhoritat i vi‘ stalimumts to b(' 
laid b(d‘oro you I)y tin* oflit'eis-in-eha. rg(' of tin' ('xptM'iment s 
but 1 may say tliit. I .see ii<» ground for (pialifying in any 
degnai w'hat was stati^l la-t \a\ai‘ as to ‘ a »'(‘a.s()na l)le hopi' of 
our b('ing abl(' to iner('a''(‘ llie .-ugar c«mt(m(s of tlu' eaiu' and 
iwamtually of pla( ing witlun i ea'*.h of t 1 h‘ ]>lant m* sonu‘ cam* | or 
other| that will not only yield H) to al) pen* (*ent. mor(‘ sugar 
than at pn^sent, but will aho, if phua^d undm* suitable (annli- 
t ions, w i t h^t and to a eon^iden abh* (‘\t <‘nt I he a 1 1 aek^ of dis('as(\' 
'^Jdie yield of any j)ai‘tienlai‘ ('am* (‘Vt'n in the sane' land must 
vary from year to year (l(‘pending on l}i(‘ amount ami disti*ibii~ 
t-ion of tin' ridnfall. Tempoiary lluctnat ions of (Ids n.atnri^ 
io'e imwitablcj ; but if th(‘y ar** chvirly placed on rca-oial, so far 
from IxMUg cit(Ml as twidema* of failui*(‘ (lu‘y should b(‘ 
aee(*pted by lliose c(jma‘rmal as tlie strongest i)i*oof t hat the 
results are faithfully and houe‘-lly (hadared. 

''Jhn- Ih'iiorts d(‘aliug with Alaiiurial hlxpcaiim'iit'^ ar('. no 
l(*ss valuable' than tliose* r(*lating to ((‘“'ting siaalling and otlna* 
canes. iManuriugisa u<aa*>‘vils in mo-t <»f (In'r^e* (\)l<ml(‘s, hnl> 
as to the' partiiadar sort of mamin^ to Ixi applital and as to tin' 
amount and tinu‘ of applying it in each c*a-(‘ w(‘ IniN'e ye‘t much 
toh'arn. Wt'aia' si ill (mgagea j in in\ igat ion^ with ri'gard 
to the chief rea pi i re’inen ( in all sugar-cane manm e's, \ i/. ; tlu^ 
amount of availabh* nit rogi'U in order t(» detm inine t In' quant it y 
that can be (‘conomically applical in ava-rage' yeaai-s and (In^ 
ad\'aniage oi* di.-aelN'antage* of ihemamiring l)eihgdom‘ in one 
or more' a i)i)rK*a lions. hhie rt'porls on m. mining pnblislnaj 
din ing iht' pa.^t ye ar inedmli' e)n(‘ >f <a>n.‘de|e‘ga bie* inien e^st/ by Air. 
Whatis aiiel his <a ilhaagners gi ving a dedaileel aeaainnfof mannrial 
expewimimts ea r ideal em at Ant igna a ml St . Kitts. A not hen* i e‘pe)rl< 
by I^reifessea* d’Albuepienepie' and Ah*. j?-we‘)l gi\’(*s the' I’evsidtsol* 
c'xpe'rimciits w'itli manure's anelle'guminous jilanls ai Harbaejos. 
He)th 1 hesc reports lia ve^ beam w ielely distribnleal anel ai e* familiar 
lej ye)U. 

The elise'ases eif t lu' sugar-e*am‘ still de'mand st re'nueins edl'en t 
on the part of tlie ]ilant ing community tei kea‘[>tliem in che'ck. 
TJie* most*})romininir of the enemies of i In' sugaT-eaine in 1 In' \V C'st 
Inelies is unelejubtcflly the' ine>t h-boia r. This not. einly elirea-tly 
injures the cane but enables the fungus te) gain fieaa'ss and 
ultimately to infect every landiem of it. Jl is undemiable' i hat if, 
at a small cost, vigorems efforts were made to eaillect- tlie^ e.‘ggs 
of the meith-boreu* on all tlui yonng canes, (\-pecially afte'rtliei 
reaping of the old canes, and this jn-actice', Avitli the re.'gular <‘ut- 
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ting out of ‘ dead liearts,’ were continued for three Hucoeasive 
seasons, the saving to the planter in rotten canes would amount 
to several thousand pounds per annum. Tliese are days when 
profits are steadily diminishing : hence the need to prevent loss 
ill every possible direction. 

The fungoid diseases are also capable of being dealt with. 
First of all, only perfectly healthy ‘tops’ should be used for 
planting and if these are treated beforehand with some preser- 
vative or disinfectant all the better. N('xt, not a single rotten 
cane should be h‘ft on the land, or stacked for fuel by the peas- 
antry, or* allowed to aeeinnulato in the mill yards. All should be 
scrupulously eoll(H*.ted, ))aswed through th(' mill and burnt. 
These arc^ simple remedies, and if rightly (*ari‘ied ont they are as 
effective as tliey are simjile. 

The (jiiestion of starting (km tral Factories in some of the 
smaller sugar islands, it is lioped, has approached a stage when 
the details may be submitted t o the consideration of the planting 
community. It would a] )pear that in Barbados the opinion is 
not unanimous, owing to s])ecial eiren instances, that Central 
Factories would materially improve the condition of all classes 
of the community. It should how(‘Vcr bo borne in mind that 
(kiiitral Factori(\s could only be introduced ver y gi'adually : and 
if a ])ion(‘(‘r Tac^tory W(M(‘ started in the first instance and the 
results cai’efully wat<*hc<l t li(‘re would tluMi time to decide 
whether the syst(*m was advaiitagooiis or not. As long as 
nothing isdoin* it is diriicull to look foiwvaicl with any degree 
of comfort to tliefidnri* of the sugar industi*y in this island. 
At Antigua, it is umUnstood tliat pro))osals for* a fmdory are 
fairly w ell advaucc'd. 

TIk^ sitting of an Intei iiatioiial Sugar (/onforence at Bi'iis- 
sels to consider tluMlesirability of abolishing Sugar Bounties 
affords a hop(', in wliich wc heartily join, that such 
‘ agencies of (H^onomic urrw i'^dorn' w ill at last disap])ear. The 
members of tin* West India Boyal (’ommission i)Iaced on rocor^d 
that* tin* benelits which tin* British Krnjrir’eas a whole derives 
from any low ei ing of tin* price of sugar due to the operation 
of the bounty systinrr is loo dearly prrichascd by the injury 
wliicli that system impost's on a limited class, namely, Your 
Majesty's West Indian and other subjects d(*pendent on the 
sugar industry.’ It is a[>propriatt* that tliis representative 
West Indian gathering sliould appr<‘eiatt* the t'fforts that have 
been made to gt*tritl of bounties, express sympathy with thr>se 
who havt? siilferi*d from them, ainl look forwai‘d to some relief 
as the ivsull of the pr<*sent Brussels Couft*renee. 

OTIIEK INDUSTRIES. 

Next to sugar come the iinpoi'tant C.’aeao industries of 
Trinidad, Grenada, St. Lin*ia and Dominica. Efforts are being 
made by the more intelligent planters iu these Colonies to im- 
prove the system of pruning and apply tar* to cut surfaces, as 
w ell as to drain and fork the laud and apply suitable manures. 
In respect of diseases, these have recently received considerable 
attention from the Imperial Department of Agriculture. While 
the attacks of ‘ thrips ’ have not seriously increased anywhere 
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they still require earefnl attention on the ))art of tlie ])lanter. 
Fungoid disease affetd-s the pod, the stt'Jii and the roots. 
The diseases of tlie pod, I'equire that all those showing blotch- 
es or diseoloura tions sliould bt' gathered atonecs and tliat these 
as well as all empty hiisksor shells should be buricnl, preferably 
with lime to hasten <leeay. The best previmtive for c^anker of 
the stmn and bramdies is to tar all eut surfa(*es : n liile in ease's 
of root disease the alfeeted tree oi* tjves should immediately 
b(' isolated by a dc'C}) treneh and all dis(‘as(*d roots dug up and 
burned before a fiu'sh trc'e is planted in the sa-me plaee. 

AAdth the ^iew of testing ]»raetit‘ally a simtde nudliod of 
eiiring eaeao during wc't seasons, a eaeao di\\ sng house has Ixam 
eonstrneted by tlie IinjHaial l)(‘part nu'nl of Agrienlinre at the 
Hotanie Station at Dominiea. A briid* (h'seript ion of this lias 
already been jmblished ( ire.s7 Imiifni liulhtin. \\)1. II* ])p. 171- 
174). The geiu'i*al subji'et- of artilieially drying (‘aeao nn ill eome 
nj) for consid(3ration at this Fonferenee. 

Experiments have' been starteil to determine thi' bi‘st 
treatment for lime tribes at l>ominiea, inc'lnding manuring on 
poor lands. Mr. W'atls will it'ad a papei- on I h(‘ prc'pa ra t ion 
of eitrate of lime and indi<*ate tlu' eireiimstanees under which 
it might bi^ advantageous for the' planter to ('xpoi i tin* I'itiate 
I'ather than juica*. Hitluato eitrati^ of liim^ has not been 
I •gularly exported from lh(‘ \\’(*st Indii's. 

At St. \"in(‘(‘nt, wher<‘ the only arrowroot imlusti.v in tlu'se 
('olonies has b(‘en ('ont innonsly inaintaimMl. a gcmeral attempt 
is being made by tlu‘ inodmaas to la'gnlate tin* supply and not 
ovei'stoek tin* market. It would be usc'ful abo to impro\<' tlu' 
standaid of (piality of the (‘xportcal aitiele and thus regain tlu' 
good mime thatoma' atl-ach(al to St. \dneent arrow root. A lew 
of the b(‘st brands have eontimual to obtain fair jiriet's. 

An alti'inpt- is being mad(' by the Imjx'i ial 1 )(‘t)artment of 
Agricailture to establish a. trade in Sw(‘(‘t potatos bi‘twe(*n 
Barbatlos and lixmdon. All tlu' potal.os so far sliipjH^d li}i,v(^ 
been easily disposial tif. A pamphh't was issiuMl by tlu^ 
Department giving full directions as to pr(‘paring and ('ooking 
swi'ot potatos, ami (list ribut(*<i with tlu^ ]iotatos. Tlu^ piospects 
of tlie (‘X[)eriimait ar(‘, at pri'sent jiromising. 

hi ordei* to tid(' ovau* ri'cui'rmg periods of s(*arcity amongst 
tiu' inhabitants of Anguilla, it. lias Ihmmi }»ro[)osi‘(l to utilise^ the 
crops of sweet potatos iiroduci'd during one jimiotl of tlu^ ycwir 
by convi'rting them into im'al. By ac tual trial sw(‘et potato 
meal, in (piantity, has b(‘cn produc'd at. the luaghbouring 
island of Antigua at a ('ost of a half-pminy p(‘r ])oujid. It. w ill 
keep for more than twadve^ months and is a [lalatabh? and 
nutritiou.s food. A slicing machine and a small mill liave beim 
provided for expei’imeiital use at .\nguilla. 

The onion industry at Antigua is extimding, and a similar 
industry is being staited at Montsi -rat and Dominica. Thi* 
experiments mentioned last year as bidng (*arried on w it h the 
view of establishing an industry in early potatos for the 
English market, are being reiiewaHl this year w ith imjiorted seed. 

The paper read at the last Conference by Mr. llai’t on 
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‘ Rul)b(*r [)]ant'mp: in tha West Iiidios’ lias roc'oived considerable 
alb'iitioii. The best irt‘e to cultivates in tbe West Indies is 
undoubtedly tlie ('(‘nlial Anusrican riibliei’ {C((sf il/oa clftsflca.) 
Th(‘i'e is a pO'-silile ojK'niu}? for vubljer phintiinc, eitlicr 
se']):u*ati‘ly or with cju^ao, at Trinidad, Toba^^o, iJoininica and 
Jainaica. The plantations alreaely startc l at Trinidad and 
Tobacco will shortly sliow to what extent (ailti\ aled t I'ees are 
as produ(*tive as (ho-e in a w iid stale, and whether the industry 
ofTers a suitab](‘ return on capital. 

In spite of the very favourable conditions tliat exist in 
many of tliese (.\)l()nies for raising horses, cattle and small 
stock, tlic're ai‘(^ at i)res(*nt largely imported from foreign 
count, ries. \Vit;h the. viinv of impi'ovi ng th(' brcuul of native 
sl,ock, tin; Impt'rial 1 )(‘)>art inent of Agi icnitu l■(^is a'-sisling the 
smallei* Mauds to the extfuit of about (*ight hundred pv>nn(ls to 
enabl<‘ (Inun to iuipoi-t slallir)ii poni(*s, Malto>^(‘ jacks and 
j(‘nni(‘s, [ledigree bnll^^, iiig-, sheej), goats ami poultry. 

He('-ke(‘ping is allot Iku* industry tliat is being (‘iieoiu'agt'd 
in sui (.able localil ies. A Ix'eaaxptu'l wa^^ eiipiloyed for several 
montiis t.o vi.''it and adx i-c* b(H‘-keej)ers and lal(‘ly an illiist latt'd 
pamplilet. eoutaining iiil'ormal ion respecting bee-ke(‘ping in the 
West Iiidios has heem publi^luxl. 

ddie direct fruit trad(‘ Ixdwcam .Jamaica and tin* 
riiit<‘d Kingdom, siiici* last met, has jiroNaal (Uitirely 

suc<*(''sful. ^this is an evemt- of great inpiortance to tliesi' 
('oloni(*s. It is diflieult. ti) over estim.a(.<^ th(‘ iios^-ibilit i('s in 
this dir<'et ion, proviihal w<‘ ai(‘ determined to l(*arn not only Jiow 
to grow ehoic(* (ruit. but aUo to sadiad. and shipit. in good 
condition, Many of tli(‘. smaller \V(*st Indian inlands such as 
(b'cnada, St. \'inc('nt, St. Lneia, and Dominica should tak(* a>n 
acti\e pait- in a, fruit/ imhi-try, lOxccdKmt orang(‘s from 
Dominica liavt* )>cen snccc'-''rnlly shijipetl to Ixngland for many 
y(‘ars by th(‘ Ito^ al .Mail sU'amers and rtaamtly a trial shipimmt 
of bananas u as also mad(‘ from tha(< Island. 

A(Jiu('(n/rrK AL KDrcAi lox. 

Th(' h'ct nres 1,0 t <'ac]i(M's in eliarg(' of ehmieiitary seliools 
have bc(‘n conliiined t li ronglioiit tlic AVest Iiuiies. At Jamaica, 
two \a*ry succi'ssfnl courses of lecture'^ were orgaidmed by the 
board of Agricnl t nri', one at Kingston to sixty leaclnn s for four 
wcH'ks, and tlie otlnu’at I >et hlcliem to twimty teachers for the 
sauK' perio<l. J'h(* results in Ixjih eases wme most satisfactory. In 
regard to tin* h‘clur<‘s at Ihilish (Juiana ami Trinidad the 
('dnea tional oHicers will, I li«)[)e, b(^ in a position to place the 
fa(ds< Ix'fore ns t-o (la>'. At Hai*ba<io'^ and in tin', WJndward and 
Dec'ward Islands pia(*t ii'.dly all the teacliers liave now received 
instrni'tioii sntlicitmt' to (mablo tlunn to include* a certain 
amount of the tixaching of I'Kaiumta ry science and of agricul- 
ture in their schools. Also the sev<‘ral Dodos have been 
adapted to admit Oi grants being oiTeri'd to encourage att ention 
being giv<*n to these* snhjt'cts. Blaekie's Tropicdl Jlctidcrs are 
Used for gi'iieral class work and latterly the lm[)(*rial Depart- 
ment of Agriculture has piddished a text honk b)r teaclu'is, 
prepared by Mr. Francis Watts, entitled Xature Teaching, 
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This especially deals with We>t Indiau conditions and is in- 
tended to be of sei'vieo in indicating not i>nly I lie kind and 
ainonnt of information that should be given, but also the re- 
(piisite illustrations and exptaiinents. pamphh't contain- 
ing *]{ints for laying out and j)lanting School garden^’ has 
also been published. In a i’rw ease's School gardi'iis are 
attached to the Botanic and Kxperinn'iit Stations and the 
teacliei's reet^ivo assist a n<*e fi*om tlu' oflica'rs-in-chargt'. 
It is important that School gardc'iis should be startl'd only 
after eareful coiisidc'ration and wliere the cost is proviiii^d 
beforehand. It would bc' preferable in most schools to 
start with raising seedlings and cnllings in pi*ls and boxes ami 
gradually I'xtend opei’ations a^ reipiired. tn all eases the books 
mentioned al)o\'e should bi' elox'ly studied. 

Agrienltnral teaeliing in S(‘condtu*y Schools and Colh’ges 
will (h'lx'ud in tin' first instance on })oys n'lnaining at school 
until thi'y have reia'ived a- sound general ediieation, and si'cond- 
ly on arrangi'inent s Ix'ing made loi* ti'aching t'h'inc'iitary scicnci' 
in the lower forms. Wlu're no proxi'^iim is made for tin' latter, 
agricultural teaching in the lim'si'ijseis inpjos^i ble. Lcctui'crs 
in Agricultural Scii'ncc arc maintained fiom tin' rmnls of tln^ 
Imjierial Dcpaitmcnt of Agriiaiiture at- Jamaica and 
Barbados. These A\ere the imly Colonii^' in a position, 
ti rei^ yt'ars ago, to n\ail t In'uiM'lves of tin' (»ppor- 
tunity l-lu'u offi'ri'd. At .lamaica. the (fovermnent has 
I'oporU'd in high terms of the results of Mi*. But ti'iishaw's 
serviia's. At Jlarbados. where the tea(*hing of eli'uientai'y 
sciema* had ali'i'ady bei'ii (-arrii'd on, tin' C 'anibridgi' Mxamiiu'rs 
were' able to report, last year, as oni' of tin' icsnlls of the 
employment (»f t he 1 i('e( in i'r in Agrlcult uri', t hat in Agriciilt nral 
( Jiemist! y, Practii-al ( Jn‘mi"(r\', Botany, I'liN -ics ami Meteor- 
ology, Bhysiology and J^aitonnJogy . tin* l(‘aching ‘was highly 
sat isfaetory.’ Further, a student (Faiu'st- Mi'Uille ('utting) 
from th(^ Agricul' lira! Flass har^ lately won the Ilaibados Schol- 
arship in Scii'iice. The F.xamincrs stnted that. Cutting’s work 
was ‘ distinctly up to the standard of that of a sncei'^.slul can- 
didate for an (*ntrance seliolar-hip at; d’liiiily Collcgt' or Si. 
John’s Ca)llege.’ C'nlting has since entci(‘d thelattia* Colh'gix 

The seven scliola r^lii ps in Agriculture, incimlin *; t w o of tln^ 
aiuiual value of C7J I'ach for i’n.*- \\’imlwai'<l ami Lci'ward 
Islands, ar(* still in force. As funds admit, it. is pi*oj)(»(Ml 
to increase t lie numbi': of tin"-*' seliola' ^hips to ari\)r(l oppor- 
tunity to tin* most j)r'onji.-ing l)oys in tln^ smaller islands to 
obtain sound agrienltnral t<‘aching. 

The Agri(*nltnral Schools at St. Vincent, I)onnniea, ami 
vSi. liUcia are now" (^stiibli hed. About S(*venty selc(‘lcd boys, 
from lifti'en to sixt(*en yiiars of age, pi-cfcrably tln^ son.'^ of 
small pi-oprietors, ar(3 being maintaim'd at tln'.^<^ schools fi('o 
of cost to th(dr i)ar('nts, ami car('fu!l\' trained in tln^ sraence* 
and )n‘actice of agriculture. Attaeuval to tlie schools are 
Fxporiment Stations where llu* b(/ys carry on ajlligdJ o|H‘ra- 
tions and raise a portion <»f tlu'irown food. It is pi()j)()si d 
in addition that they should lx? regularly trained in budding 
and grafting fruit trees, be engaged in growing and prepar- 
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ing j)r()(luce for export, liave eliarge of stoek, and learn bee- 
keeping. The full course is intemhMl to last for three or 
four years ac(*ording to ago at admission. 

At the refpiest of the Barbados Agricultnial Society a 
s(‘rit‘s of sevcui lectures to })1anters Avas delivered by the Olticers 
of the Imperial Department of Agriculture in September and 
(httober last. The subjects dealt AAuth were the natural history 
of tlie sugar-cane, soils aiul inaiiures in relation to the culti\a- 
tion of the sugar-cane, hints on the planting and cultivation 
of the sugar-cane, insect pests of the sugar-cane and the 
fungoid diseases of the sugar-cane. Those lectures Avei*e 
attended by about 120 to 140 planters and appeared to b(‘ 
gnMtly a])preciated. The Barbados A fjvicullural Reporter 
stated ‘ tlie lectures most timely and calculated to be of 

considerable benefit; to planters.’ The fidl text of the lecd ures, 
with illustrations, is in course of being published. 


nOTANK^ AND KXI’EHJAIKNT STATtONS. 

Th(^ Botanic and Kx[)(‘i‘iment Stations undiu’ the charges of 
the Imi)orial Department of Agriculturi' at Tobago, CJrenada, 
St. V^incent, Barbados, St. Lucia, Donunica, Montseriat, 
y\ntigua, St. Kitts-Nevis and the Virgin Islands are intended 
not oidy to be alt ractiva^ as exhibiting good cultivation of 
tro|)ical plants, but to afford valuable services in I'aisiugand dis- 
tributing economic i^lautsand to supply information to planters. 
The Gardens at (jlrena<hi, St. Vincent ainl Dominica take rank 
Avith any in tlio tropics. There are numerous Exjx'riment 
Stations maintained foi* the improvenumt of the sugar-cane, 
at Barbados, Antigua and St. Kitts and similar stations iwo, 
attached to the Agricultural Schools. In addition to the 
Gurators of the Ihitanic Stations, there are Agiicultural In- 
structors (MuploytHl to travel in the country districts to 
alfoi’d information and fake charge of experiment i)lots to 
server as object livsscjus in the imj)rova)d cultivation of cacao, 
limes, cofT(H» and othcj* croi>.s. AVheJi the scheme is com- 
pleted s(‘V(m Agricultural Instructors will bo entirely employed 
in this work. 


A(UD( ri/ruRAL snows. 

Veiy successful sliows under the ausj)icies of the Imp(*rial 
Department of Agricult ui*e aie now i*eguUirly hold at Givnada, 
Barbados, St. Lucia, Dominica, Montseirat, Antigua and the 
Virgin Islands. So far it has not been found pos.sible to hold 
shows at St. Vincent and St. Kitts-Nevis. There is evidence 
that; these shows are gradually drawing jittention to the better 
cultivation and prei)aration of produce, and they also bring 
l)rominently into notice the varied resources of the islands. 
About are offeivd every year in prizes by the Imperial 

Department of Agriculture, and about 100 ‘ Diplomas of Merit.’ 
The latter (lithographed in (‘oloiirs) are intended to be aAvarded 
in lieu of money prizes, and are highly appreciated for their 
attractive and permanent character. 
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PUBLICATIONS 

Of the Journal of tlie Imperial Department of Agrieultui e 
( ITe-s/ Indian BuUvtin\ the last mimber of the seeoiid volume 
(the eighth of the series) is now in the press. In adiUtimi, 
twelve Paniphlefs, containing in the aggregate 417 pages, have 
been published since the last Oonferenee. These ])amphlets 
contain information specially applicable to tropical conditions, 
and 30,000 copies are in course of b(ung dislribulcd. The 
l)rincipal subjects dealt with are ‘The tJeneral Tit^atment of 
Insect P(\sts ’ (First and Second editions), ‘ Scale Insects of 
the Lesser Antilles' (Part 1), ‘ Cultivation of V^'geta bles,* ‘ Hints 
for cooking Sweet Potatos,' ‘ Hee-keeping in t he West, Indies,' 
‘Manures and Lt'guminous Plants at Ih\rba<.los lSOS-1001,' 
‘ Hints for School Gardens,' ‘Seedling and othm* canes in the 
Leeward Islands 1000-1001,' ‘Seedling and otlier canes at- 
Barbados 1001.' OfAVi///>v* Titfchinf/ {[)p. \u and 100) already 
leferriHl to, *J,000 co|)ies have Ix^en published and nearly all 
distributed. The /.cu//c/.s' issiu‘d are : ‘ Tlu' t!*('atment of Hhu'k 
Blight on cultivated ])lan(s,' ‘ Boot Boitn* of Sugar-cam*,' 
‘Weevils in Food,’ ‘ Swetd. Potato Worm,' ‘dh(‘atmeul of 
Sweet Potato Worm,' and ‘Note on Porto Bi(*o and Barbados 
Molasses.' 

This is a brief review of tlie Agricultural elToi'ts of the past 
yeai*. 1 trust it will be supplemented in many part iculars by 
those j)i'(‘scnt at this ConiVrtmce who have so lai’gely shai'ed 
in the work. We are still in tin* pioneering stage : but- I ti ust 
that th<‘ facts that ai'e being placc<l on record from year to 
year wiP eiufourage us to renewed elTorts, and (hat u e, shall 
win the hearty support and sympathy of all classes of the 
community whose interests we strive to promote. 


The Hon’ble Svdnuy ()i.ivii:h, C.MJh (Jamaica): It has 
been intimated to me that the m(*mbers of the (/onfei i*nc(^ would 
have no objection if 1 volunteer to act as tlu»ir mouthj>iect‘ in 
expressing very brietly to his Fxcellency their gratilica tion 
and thanks for the welcome he had been good enough to give 
them, anti also to the President their appreeiation and thanks 
for the (‘xtremely interesting, satisfactory, aud pi’omisi ng 
survey of the past and auticii)ation of the future which he has 
given ill his opening address. 1 am sure ihat all of us lu'artily 
feel the value of these Conferences, and luw inucli w e owo Dr. 
Morris for his services during the past three years, and how 
much we shall ow^e him for his services in the future. There i^ 
nobody in the room, perhaps, better qualified than myself to 
speak in recognition of the w ork Dr. Morris has undertaken, 
and the success which has so far attended it. 1 have known 
Dr. Morris’ work in the West Indies for nearly twenty years, 
and have had the privilege of serving wuth iiim in more than one 
West Indian Colony. When the Royal Commission came out 
to the West Indies, in 1897, 1, along with Dr. Morris, visited 
each of the Colonies and studied and became acquainted with 
their economic conditions. I have seen the idea of what 
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could be done for the agriculture of the West Indies 
developing itself in Dr. Morris’ mind; I have seen him 
pressing on ^y[th it and trying to put it into practice. I have 
seen him assisting in foiminla ting the idea set forth in the Com- 
mission’s report, which formed the ba^is for the formation of 
the Imperial Department. Each of us no doubt thinks himself 
an entliusiast in agricultural matters, but although each man 
may think that in his own country he is cpialified to do some- 
thing to develop its resources yet, I assert, there is no man in 
the West Indies who knows more than Dr. Morris what can 
be done to develop tlie resources of these Colonies; conse- 
fpiently, when ho aildresscd us in the manner he has to 
day we were rc'joiccd and heartily glad to hear that so iniich 
substantial ])rogross had been clTected in the last two or three 
yeai's. We liave assembled here to pick one another’s brains 
and thus get i fleas to take home to onr respective Colonies 
and develop in the interest of our Colonies. It is due to the 
Impm*ial Department of Agi‘ieultnro tlnit wo liave an oppor- 
tunity of doing so. I was (‘xccedingly gratified at hearing from 
the J^resident of the solid work don(3 in other Colonies besides 
Ja.maic^h, and especially jilc^ased to iuvaralso, that he was satis- 
fied with the progress in tlie educational work of the Colonies. 
In some of tlie Colonics wIkm’o sugar is the only product, the 
work of the Department might be confined to the earryingon 
of experiment stations for sugar-cane ; but in Jamaica where 
fhere are various industries, it is different ; and we cannot hope 
for any great progress or any great future for the island without 
an enormous development of the general inieHigen(*e and educa- 
tion of the |)ouulati on. This is wdiat we all feel and thei*efore 
it was with the greatest satisfaction we heard the President 
say that the eduealion in these Colonies is full of promise. In 
behalf of the Conference 1 beg to tender tlianks to his Excel- 
lency for his welcome to Barbados, and to give an earnest 
assurance to Dr. IMorris tliat Ave have come here Avith a desire 
to make the Conference a success. Once again I beg to tender 
the President our tlmnks Avith that assurance. 

Tlie Hon’ble Erancis Watts (Lee Avard Islands): I haA’^e the 
honour to second the Aote of thanks to onr President, Dr. 
Morris. Eoaa^ of n.s aie, I think, aware of the immense amount 
of thought, care and time occupied in prcjiaring for the Confer- 
ence which liolds such a brief session in tliis island every year. 
Those of us avIio have been working in these Colonies some 
years are able to measure the value of the Conferences. We 
can remember hoAV in the past, in our isolated islands, we strug- 
gled along, each man trying to solve liis oavu problems, each 
man fighting his oAvn difficulties, and oft times becoming dis- 
couraged, But now, year by year, we come into contact with 
men Avho have met similar difficulties and oA^ercome them, and 
can teach us to do likcAvise. These Conferences are of immense 
value to us, no matter on Avhat line of Avork we are engaged. I 
am pleased at the solid Avork AA'^hich has been already done, and 
having regard to the outlook foreshadowed by Dr. Morris 
in his address I am able on behalf of the Conference to 
assute him of our hearty support. I heartily second the vote 
of thanks to his Excellency, and beg to assure Dr. Morris of the 
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gratification it affords us to bo present bore to-day, and that 
the work will go forward, not only now, but in the future. 


After the retirement of visitors the Conference proceeded 
w^ith the business of the day. 

II. SUGAR INDUSTRY. 

(1) The distmssion on ‘ ]to(*ont Experiments with Seedling 
and other Canes’ was opened by Professor J. P. D’ALlUKpnoRQUr] 
(Barbados). lie referred to the Pamphlet wlneli had recently 
been issued by tlie Department of Agriculture, d('S(*ribiug the 
results of the exporiinents of the [)ast season in Barbados. 

summarized tlie progress already made in Barbados, <les- 
cribed tlie presemt lines of experinumt, an<l indicated tlu^ 
advances which were liopcd bn* in the near future. I^lr. F. J. 
Cr.ARKP] (Barbados) and Mr. W. J). SiiKunuiU) (Barbados) 
discussed tlie experiments. 

The Hon’lde Eranuis Watts (Lct'ward Islands) gave an 
aecoimt of the sugar-cane expin-imeii is in Antigua and St. Ivitts. 
The detailed Report of these was pnblislie<l in August, and a 
pamphlet epitomising the more important ])oinls in November. 
Kurtlier information was eontributed by Mr. C. A. Shanj) 
(Antigua). 

Mr. J. H. Hart (Trinidad) reimrtod briefly the piescnit 
position in regard to sugar-cMue experiments at ’Prinidad. 
Tlie Hon’bIe(it. T. (Trinidad) also spoke. 

Professor J. B. Harrison. (\M.(i., (British (Jniana). in the 
absence of a ])nl)lisln‘d oflieial report, gave an account of the 
main lines on wliieli sugar-cam* experiment woi k lias r<a*ently 
been carried on in British Guiana. Olio inpxn tant ft^aiure lias 
been the trial of (tanes on an estate scale, in addition to the 
necessary small plots. Reliable facts have thus been obtained 
Avitli regard to many industrial questions wliieb cannot bo satis- 
factorily answeied from small plot experiments alone. 

The discussion was summarized and closed by tlie Prosidemt. 

The Conference then adjourned for luncheon. 

(2) After luncheon, jiapers wore contributed by 
Mr. H. II. Cousins, Govern nun it Chemist for Jamaica, and 
Mr. Jo.SEPU SiiORK, on tlie * Sugar Industry of Jamaica.’ In 
the absence of Mr, Coi^^sins his paper was read by Mr, W. 
Fawcett. It dealt with the condition of the sugar industry in 
Jamaica as a whole, andA^ith more detail in each of the im- 
portant districts of the island. Soil analyses, and much other 
important scientific information was giv^en, and in conclusion 
he offered suggestions for the improvement of the industry, 
the future of which Mr. Cousins lookeu forward to with great 
hope. Mr. Shorp:’b paper gaA c* an interesting account of the 
industry from the planter’s stand-point. He stated that under 
specially favourable conditions canes could be produced for 6s. 
I>er ton. The papers were discussed by Mr. Francis Watts 
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(Leeward Islands), Mr. Sydney Olivier (Jamaica), and the 
President. 

(3) Mr. Albert Howard, Mycologist to the Imperial Depart- 
ment of Agriculture, read an interesting and valuable paper on 
the ‘ Field Treatment of ("aiie “ tops ” with reference to Fungoid 
Diseases.’ He showed that the mortality which at times occurs 
amongst planted cane tops is due to fungoid attack, and 
described, with the aid of specimens, experiments he Inul 
recently carried out to find a means of preventing such loss. 
As the result of his experiments he recommended treating 
the cut ends of the tops with Bordeaux mixture and tar. 

The pai)er was discussed by Mr. C. A. Shand (Antigua), Mr. 

F. Watts, Mr. F. J. Clarke (Barbados). Mr. W. D. Shepherd 
(Hai bados) and Mr. J. R. Bovell (Barbados). 

(I) Mr. H. Maxwell-Lefroy, Entomologist to the Imperial 
Department of Agriculture, gave an account of the life-history, 
habits and geographical distribution of the Lady-bird weevil 
(SphenophoruH sacchari), and offered suggestions as to the 
methods of best preventing its attacks. The paper was illus- 
trated by coloured drawings. An interesting discussion ensued 
in Avhich Mr. C. A. Shand (Antigua), Mr. Francis Watts, 
Mr F. J. Clarke (Barbados), Mr. J. H. Hart (Trinidad), Mr. 

G. T. Fenwick (Trinidad), ami the President took part. Mr. 
U. M. Lkfroy replied to some questions which had boon raised. 

The Conference then adjourned until 0 a.m. on Monday. 


CONFERENCE DINNER. 

TJie members of the Conference dined together in the 
.«pacious dining room of the Marine Hotel at 8 p.m. on Satur- 
day, .lanuary 4. The President of the Conference (Dr. 
Morris, C.M.G.) was in the Chair. Covers were laid for forty- 
two, and besides all the leading members of the Conference 
and Dr. Morris' official staff, the following guests were 
present : — 

His Excellency, Sir Frederic Hodgson, K.C.M.G., Gov- 
ernor; His rx)rdship the Bishop ; The Honourable F. J. Newton, 
C.M.G. , Colonial Secretary; Hon’ble W. H. Greaves, K.C., 
xittorney-General ; Hon’ble F, J. Clarke, Speaker of the 
House of Assembly; G. A. Goodman, Esq., Solicitor-General; 
Hon’ble G. T. Fenwick, Trinidad ; Colonel Bruxnbr-Randall 
(Lancashire Fusiliers) ; Hon’ble J. G. Austin, Chairman of the 
Chamber of Commerce; Forster M. Alleyns, Esq.; Lieutenant 
C. P. Bbrthon, A.D.C., and T. W.B. O’Neal, Esq., M.O.P. 

The Hon’ble Sir George Pile, Kt., and His Honor Sir 
Conrad Reeves, Kt., Chief Justice were unavoidably absent 
owing to indisiK>sition. 

'Dinner over, 
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Dr- Morris rose and proposed ‘ The Health of His Majesty 
the King and the Members of the Royal Faniily.’ 

The toast was drunk with the accustomed honours. 

His Excellency the Governor, Sir Fredi^ric Hodgson, then 
rose and said : My Lord, Dr. Morris, and Gentlemen — I have 
the pleasure to propose ‘Success to the Imperial Department of 
Agriculture in the West Indies,’ and with that toast I shall 
couple the name of Dr. Morris. (Cheers.) If Dr. Morris had 
done nothing else but Aveld together the agricultural interests 
of the various West Indian Coloriies, bringing the labour and re- 
search of scientists and agi*icultiiral ollicers into harmonious 
unity, and making them available in combination instead of 
singly, and perhaps not always in unison, as Avas the case pre- 
viously, he AA^ould have done good Avork and have left his mark. 
But the Department over which he presides has done a great 
deal more. It has by its researches and publications afforded 
us already a considerable amount of benefit. It has created, 
amongst those who are engaged in agriculture in the 
West Indies, a desire- I might almost say a thirst for know- 
ledge as to lioAV best to get the most advantage for the capital 
Avhich has been invested in agricultural industries. It has 
disseminated very valuable knowledge in regard to the lines 
on Avhich numerous industries, including the sugar-cane, should 
lie carried on, and it has made strenuous efforts to provide for 
the agricultural education of the rising generation. I regal'd 
the latter as a very important step. To-day I was struck by 
tAvo very interesting papers Avhicb Avere read at the Conference 
— one by Mr. Howard upon ‘The field treatment of cane “ tops ” 
in reference to Fungoid diseases,’ and the other by Mr. Lefroy 
upon ‘Insect Pests.’ I do not knoAV Avhether bounties are 
fungoid groAvths or insect pests (laughter) but there is no doubt 
that they take away from the agriculturist a great deal of his 
profits and generally very seriously injure the sugar-cane 
industry. (Hear, hear.) It Avould a very easy process and 
very satisfactory if bounties could b(‘ disposed of by im- 
morsiou in some fluid, or tarred, as Avas sugg(vsted for cane 
‘ tops.’ (Cheers.) That however appears to be impossible and 
outside the range of vision of the Department of Agriculture. 
Wo are glad to know hoAvever, that the matter is bt‘ing seriously 
taken up elsewhere and Ave are anxiously looking forAvard to the 
I’esult. Here in Barbados Ave are interested almost entirely in 
the sugar industry, and Avhile bounties affect us very consider- 
ablj% yet apart from bounties, a great deal could be done by 
ourselves in placing our industry in a better state. Tliat leads 
me to the question of Central factories. 1 Avas I'ather surprisc^l 
to find ill the address delivertnl to-day the statement that there 
is, apparently, not unanimity of feeling as to the establishment 
of Central factories in this island. So far as 1 know, the feel- 
ing amongst planters is unaminous. The matter has been before 
us since 1895 and Ave have been hammering at it noAv for nearly 
seven years. We do not ask for Imperial assistance: we only 
ask to be allowed to run factories upon our own lines, and upon 
co-operative principles. (Cheers.) If started, I for one think it 
would be advisable to take only the amount of sugar sufficient 
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to pay the cont of manufacture aud leave it to the planters to 
ship their own sugar and make their own arrangements as 
they do at present. I advocate this course bemuse there 
would then be less dislocation of trade and of existing interests. 
At any rate, if we are to hold our own in the struggle for exist- 
ence, it is absolutely necessary that we should have factories 
which are equipped with the latest machinery and all modern 
appliances. Barbados is especially fortunate in being the 
meeting ground of the delegates attending these conferences, 
and it has been a great pleasure to me and to those associated 
with me to meet the delegates here at this the fourth Annual 
Conference. If the Imperial Department of Agriculture con- 
tinues to avail itself of the valuable assistance of the scientists 
and men of knowledge I see around me here to-night, it must 
continue to be successful and carry out fully the objects for 
which it was brought into existence. I ask you gentlemen to 
drink ‘Success to the Imperial Department of Agriculture in 
the West Indies,’ and with that toast I couple the name of my 
distinguished friend. Dr. Morris. (Applause.) 

The toast was drunk with the utmost enthusiasm. 

Dr. Morris in responding said: Your Excellency, My Lord 
and Gentlemen — This is the fourth occasion on which we have 
met in this island since the starting of the Imperial Department 
of Agriculture. I have already reierr^ to the valuable assist- 
ance that I have received from the scientific, educational and 
technical officers from all parts of the West Indies. Also from 
the Agricultural Societies and their representatives, and from 
the planting community generally. I have more reason than 
ever to-night to thank those who have so ably supported me. 
1 am convinced that by starting on modest and careful lines, 
adhering strictly to the plan laid down for our guidance by 
the Royal Commissioners and adopted by Parliament we are 
steadily advancing in our efforts. There has of course been 
some discouragement, but the hearty and consistent support 
that has been accorded by the Governors and all the chief 
executive officers to the Imperial Department of Agriculture 
has enabled it to overcome numerous difficulties and, in review- 
ing the efforts of the past three years, lam in a position to 
state that, on the whole, they are of a satisfactory character. 
I trust that if we are fortunate enough to meet again next 
year ^^'e shall be able to look with still greater satisfaction upon 
the i*esults of our labours. Also, as is devoutedly hoped, if 
bounties are removed and Central factories are erect^, we 
might eventually attain to a period of comparative prosperity 
for the sugar industry in these Colonies. I thank your Excel- 
lency for the kind way in which you have proposed the toast, 
aud you, my Lord and Gentlemen, .,for the coMial manner in 
which it has been received. I assure you that I am profoundly 
in earnest in pushing on with the work in hand and am proud 
to find that I am supported so heartily not only by those pres- 
ent, but by all who have at heart the true interest of the West 
Indies. (Cheers.) 

His Lordship the Bishop : I have a toast to propose which 
will need no words of mine to commend it. It is the ‘Repre- 
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seutatlves, and Visitors to the West Indian Agricultural Con- 
ference.’ 1 beg to couple with the toast the names of Mr. 
Olivier, Professor Harrison and Dr. Nicholls. (Cheers). 

The toast was drunk with enthusiasm. 

Hon’ble Svdnby Olivier. C.M.G. (Jamaica) : I did not know 
that I should be entrusted with the honour a second time to-day 
of appearing as a spokesman of my colleagues, the Representii- 
tives and Visitors at this Conference. I must repeat the 
expression of the satisfaction it gives us to be present here, 
and I may say our special satisfaction in being associated 
together in this particular manner. We have here in several 
respects quite a unique and, except at previous Conferences, an 
unprecedented gathering in the history of the West Indies. We 
have not only the official, agricultural and educational Repre- 
sentatives of all the West Indian Colonies but unofficial gentle- 
men of distinguished position like Mr. Fenwick (of Trinidad) ; 
Mr. Scard (of British Guiana) ; Mr. Shand (of Antigua) ; and 
Mr. Shore (of Jamaica) who are here in a common interest and 
for a common purpose : that is to say, t)f advancing the whole 
industrial interests of the West Indian Province. Speaking for 
myself and for those who eom(‘ from Jamaica and otluu* places, 
I have to thank the people of Barbados for so kindly welcoming 
us to this centre of civilization. In Barbados one is forcibly 
struck with the simplicity of the agricultural problems to bo 
solved as compared with other Colonies. I never come here 
without admiring the condition of equilibrium and excel- 
lence to which agriculture has attained. The whole jdace 
seems to be cultivated on a complete system. Where you 
have not got canes, you have yams and corn, and where 
you have not got yams and corn, you have sAveet potatos, 
and where you haye not got sweet potatos, you have sour grass. 
Therefore, although the question of maintaining your staple 
industry is a thorny one and will give you a good deal of 
thinking for some time to come, still you have not got got the 
various and complicated problems witli Avhich we liave to grap- 
ple in some of the distant regions from which we have gathered. 
For instance, in Jamaica we have a large iieasant population 
still widely maintaining an almost African system of agricul- 
ture. The African system is not to make two blades of grass 
grow where one grew before, but to cut down, and destroy by 
burning, large areas of forest growth to grow a few yams or 
tanniers, or a little ginger. We have to grapple with this 
primaeval habit. We have to transform a system of wasteful 
agriculture into a modern system which must bo productive of 
better results. In dealing with various branches of agrii?nl- 
tural advancement an interchange of views in a Conference 
like this is of exceeding great interest. I suppose that in former 
times the agricultural system of the West Indies was not 
specially disinterested as, iu some places like Jamaica, it had to 
i*ely upon trade in deleterious stimulants such as rum and coffee. 
(Laughter.) Now, in Jamaica, we are largely turning our 
attention to fruit and we are attempting iq some measure to 
substitute bananas and oranges for the roast beef and 
beer of old England. I now have the pleasure of 
giving place to Professor Harrison who comes from 
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a Colony which has the advantage of us in that it possesses 
not only agricultural but mineral wealth. I do not know 
whether Professor Harrison regards the mineral wealth as part 
of the agricultural resources of the West Indies, but I only 
wish that we had the prospect of a similar support to the 
future agricultural prosperity of these Colonies. (Applause.) 

Professor Harrison, C.M.G. : It seems a mistake to ask me 
to respond to this toast as I am simply a stray bird returned 
to its nest. (Laughter.) 

Dr. H. A. AiiFORO Nichoi.ls, C.M.G. : I have already 
attended two previous Conferences and although I am one of 
Official Representatives of the LeeAvard Islands, I am not sure 
whether I am a botanical or an educational authority. In any 
case, my friend Dr. Morris, has suggested that I should attend 
and I have done so with pleasure and profit. On this occasion 
my position is different. Shortly before I left, I received a 
communication from the Administrator couched in flattering 
words stating that the Dominica Agricultural Society Avould 
be glad if I Avould represent them at this Conference. I accept 
ed the honour, thinking I should have nothing to do. I am 
sure, however, that when I inform the Society that I was 
called upon to make an after-dinner speech and that 1 did it, 
that I accomplished for them a. very difficult and laborious 
task. (Laughter.) Tht^ oftener I come to Barbados the more I 
admire it. It seems to me that Barbados and Barbadians take 
a very high rank, not only in the West Indies, but throughout 
the civilized world. Barbados has the reputation of being one 
of the most densely populated countries in the woi*ld, and still 
when you drive through the country the density of the popula- 
tion is not ostensible. There is no doubt that the excellent 
cultivation carried on in Barbados, the commercial activity of 
its merchants, the knowledge of its planters, and, speaking 
generally, the high civilization of this comparatively small 
island is a matter of astonishment to those who come from the 
other Colonies. I should like to take exception to some words 
which have fallen from my triend Mr, Olivier, regarding 
Dominica. He comes, 1 believe, from a place at the back of the 
Avorld called Jamaica (laughter), and he spoke of Dominica as a 
place in which the peasants cut down forest simply to grow 
yams. I would point out that Dominica is not a place like that. 
It is a place to which numerous people, such as the coffee planter 
from Ceylon, the vanilla planter from Seychelles, and cacao and 
other planters from various parts of the world come to settle 
and develop our lands. We are busy planting coffee and cacao 
and spices and fruit of all kinds. It might be a good place even 
for people to emigrate to from Jamaica. I assure Mr. Olivier if 
they come, they will receive a hearty Avelconie. In conclusion, 
J should like to express my gratitude and the gratitude of the 
other visitors for the kind hospitality that has been extended 
to us by the iieople of Barbados. (Cheers). 

Mr. Forstbr Allbyne ; — I have the honour of proposing 
‘ The health of his Excellency the Governor.’ I have been in an 
humble Avay a spectatoi* of his Excellency’s close connexion not 
only with the work of the Imperial Department of Agriculture 
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but with the question of agrjonlture generally. During the 
course of lectures recently delivered by the officers of the Impe- 
rial Department in the Planters’ Hall, his Excellency was pres- 
ent on every occasion but one ; he asked questions and obviously 
took the keenest interest in the lectures. I need not refer to the 
interest which he has taken to-day in the Conference. In fact 
he has interested himself most warmly in all questions that 
concern the planting community. We thank him most heartily 
for this and reckon on his support in future, 1 particularly, 
who have fought the bquntyj (piestion for eight and twenty 
years and spent time and money more than 1 like to look at, 
thank him for his support and the man»ier in which he has 
backed our efforts. \Vith tlicse remarks, 1 beg to propose ‘ The 
health of his Excellency the Governor.’ (Cheers.) • 

The toast was drunk with enthusiasm. 

Sir Frboerkj IIonasoN briefly rospondcMl and the party 
then separated. 


The (Vmferenco resumed at 0 a.m. on Monday, Dr, Morris 
presiding as before. 


Iff. RDlTCATfONAL. 

(5). A discnssioii was held on ‘The Results of efforts 
during the last three years to introduce the principles of 
Agricultur(» into Colleges and Schools in the West Indies.* 
As in the case of tlics discussion on the stigar-cane experiments 
the Colonies were takcm sf‘riatiin, the Inspector of Schools, 
whenever present, opimiug the discussion to wliich the other 
educational members in turn contributed. 

Mr. A. il. IMcFahuanb (Jamaica), gave an interesting 
account of the agricultural training which is given in a 
thorouglily practical manner at the Mico Traifiing College, 
Kingston, to teacliers wlio will in thc^ future take eliarge of 
elementary schools. Mr. W. R. Buttknshaw, the Lecturer in 
Agricultural Science for Jamaica, read a ])aper describing the 
agricultural education in the Colony and liow the small settler 
is gradually becoming influenced owing to tlie teachers being 
often small cultivators themselves. An important features 
during the past year luis been coui\->es of instruction for teach- 
ers lasting as long as four weeks, during which a large 
portion of the time was given to practical work. 

Professor J. B. IlAURfsON (British Guiana) in the absefiee 
of Mr. W. Blair, the Inspector of Schools for British Guiana, 
outlined the present situal;ion in that Colony. One of the 
chief difficulties to contend with is the great area over which 
the schools are scattered. Mr. R. Ward also spoke. 

Mr. G. Bushe (Trinidad) presented a report summarizing 
the progress made in Trinidad. A very satisfactory feature in 
the agricultural teaching in that Colony is the extent to which 
school plots have been adopted. 
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Rev. J, B. Reece reviewed the last year’s work in Barbados, 
where in contradistinction to Trinidad school plots are almost 
entirely absent owing to the great scarcity of available land. 

His Lordship the Bishop emphasized the want of ability 
to draw which was noticeable amongst the teachers, and the 
need for a training college for teachers. Ris Excbllbnct the 
Governor pointed out the difficulties in the way of 
founding a training college in Barbados, and indicated 
the efforts which had been made to obtain one. At 
present women teachers are sent to Antigua to be trained. 
He urged the Inspectors of Schools to impress on their Govern- 
ments the advisability of starting a central West Indian train- 
ing college. 

Mr. J. A. Harbin (Grenada) read a paper on the work done 
in Grenada, and the present situation in that island. 

Mr. 0. A. Martin (Leeward Islands) summarized recent 
endeavours in the LeeAvard Islands, laying stress on the impor- 
anco of school-gardens as a means of improvement. He 
indicated the outlines of the scheme of instruction which it is 
proposed to adopt iu the future. 

Mr. P. H. Watkins, (Montserrat) and Dr. N, G, Cookman 
(Virgin Islands) also shortly reviewed the condition of agricul- 
tural education in tlieir respective Presidencies. 

Mr. S. Olivjrr (Jamaica) Mr. A. J. Jordan (Monsterrat) and 
Mr. G. T. Fknwk^k (Trinidad) also spoke. 

The President summarised and brought the discussion to a 
close. He remarked on the discouragement, in some instances, 
to the establishment of school gardens oAving to the plants 
being stolen. In (conclusion he advised that great care be 
exercised in regard to educational efforts and advised all to 
work quietly on, waiting patiently for the results which he was 
convinced Avould finally conic. 

During the course of the Educational discussion the 
members of the Chemical Section withdrcAv and held a separate 
sitting to discuss certain technical points. Professor J. B. 
Harrison (British Guiana) acted as Chairman of the Section, 
and Professor J. P. D’ArBUquKRQUB (Barbados) as Secretary. 
Their report was presented later in the day. 

Immediately after the discussion on Education by the 
main body of the Conference, the Educational Section withdreAv 
Avith his Lordship the Bishop as Chairman and Mr. 0. M. Martin 
(LeeAvard Islands) as Secretary to discuss certain points sub- 
mitted to them. Their report Avas presented later. 

iv. general. 

(0). Hon. Sydney Olivier (Jamaica) read a valuable paper 
dealing with the vital question of ‘ Regulating the quality of 
Exported Fruit.’ He pointed out how owing to the action of 
persons shipping immature or badly packed fruit, there is a 
very real danger threatening the Sruit trade of these Colonies. 
If such a course is pursued without check. West Indian fruit will 
earn a bad name, and fail to command the confidence of the 



market* He stated that it was impossible to forbid abso- 
lutely the exportation of any kind of fruit, however bad, or 
to give a (Government guarantee, after inspection, to all fruit 
shipped. 

He proposed a general scheme, the main features of which 
wei*e : — 

(1) The establishment of a complete register of all 
growers and packers, with a nominal license for packing houses. 

(2) The marking of all packages with name of packer 
and packing house. 

(3) The establishment of standard grades for size 
and quality of fruit throughout the West Indies. 

(4) The inspection of the packing houses, and packages 
at any point before shipment, by proper inspectors. 

(5) The presence of a direct agent in the selling market. 

To maintain the standard of fruit it was suggested that 
inspectors should have power to brand packages found to be 
wrongly described. 

The subject was discussed by the Presidknt and Dr. 
Nicholi^, (Dominica). 

(7.) The Hon’ble Francis Watts (Leeward Islands) con- 
tributed a paper entitled ‘Recent information relating to the 
preparation of Citrate of lime in the West Indies.’ He dealt 
with the question of the preparation of citrate of lime for export, 
instead of the concentrated lime juice, a subject of great 
importance at the present time to the lime growing islands, 
such as Dominica and Montserrat. Indian Bulletin^ 

Vol. II. No. 4.) Dr. Nichoi^ls, (Dominica) spoke on the subject. 

The Conference then adjourned for luncheon. 

(8.) On re -assembling after luncheon Mr. H. Maxwkli.- 
Lbfroy, Entomologist to the Department, read a valuable and 
interesting paper on ‘ Suggestions for controlling the importa- 
tion of Insect Pests.’ Taking the scale insec.ts in detail as 
having been more thoroughly studied, he illustrated by means 
of diagrams the relative numbers of ‘ native ’ and introduced 
species, the proportion of destructive to harmless kinds, how 
many had reached each island and how many might be expected 
to be introduced unless precautions were taken in time. Mr. 
Lefroy then put forward the outlines of a general scheme for 
controlling the importation of insect pests which will be found 
in full in the West Indian Bulletin^ Vol. II, No. 4. The paper 
was discussed by Dr. Nicholls (Dominica), Mr. W. Fawcjrtt 
(Jamaica), Mr. J. H. Hart (Trinidad), and the President, 

(9.) The Hon’ble Sydney Olivier, C.M.G. (Jamaica) contri* 
buted a paper on ‘ The Organization and Functions of Agricul- 
tural Boards’ in which he described the constitution and powers 
of the Board of Agriculture in Jamaica, of which, as Colonial 
Secretary, he is President. He showed how by its means tlie 
Government, through its chief Executive officer, is brought 
into close connection with all the Agricultural interests of the 
Colony. Moreover, through the .relationships existing between 
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the Board, tlie Imperial Department of Agriculture, and the 
Educational authorities of the island, they were able the better 
to organize and utilise all the efforts made for the advance- 
ment of agriculture in Jamaica. Mr. Olivier was of opinion that 
similar Boards would be advantageous to the other West 
Indian Colonies. 

Professor J. B. Harrison (British Guiana) and Mr. G. T. 
Fenwick (Trinidad) instanced the work done by somewhat 
similar Boards in their respective Colonies. 

(10.) Mr. J. H. Hart (Trinidad) read a paper on the ‘The 
Preparation of Essential Oils in the West Indies,* an industry 
which has never been a prominent one in these Colonies, and 
which in the past has beeti mainly connected with Dominica. 
Mr. Hart exhibited specimens of fifteen kinds of essential oils 
which he had prepared from plants grown on the lands of the 
Botanic Department, Trinidad. He discussed the various oils, 
described their mode of manufacture, and suggested steps 
which might be taken to encourage the industry. Dr. H. A. 
Nicholt^s (Dominica) and Mr. W. Fawcett (Jamaica) dis- 
cussed the paper, the latter exhibiting a specimen of the oil of 
Cftnanga odorata liicli he had prepared. 

(11.) Mr. W. (b Phekman, Technical Assistant, Imperial 
Department of Agriculture, read a paper on ‘The Aloe Indus- 
try of Barbados,’ which has now almost dwindled away. Mr. 
Freeman pointed out the former magnitude of the industry, 
the exports being some times of more than £7,000 per annum, 
described the soil, cultivation, and manufacture, indicated the 
defective methods which led to the decay of the industry, 
and made .some suggestions for the future. Living specimens 
of Curasao and Barbados aloe jdants were exhibited. The 
paper was followed by a discussion to which Professor Harrison 
(British Guiana), Mr. Francis Watts (Leeward Islands), Mr. 
W. D. Shepherd (Barbados), and the President contributed. 

(12.) Mr. A. Howard, Mycologist to the Imperial Department 
of Agriculture, read an interesting paper on ‘ The Removal of 
Epiphytic Vegetation from the stems of Cacao and Lime trees.* 
He argued that the masses of wild pines, mosses, lichens, etc., 
commonly to be seen covering the stems of cultivated lime 
and cacao trees, Jiiiist be injurious owing to their covering up 
the lenticels, or breathing i)ores, in the bark of the trees. He 
was of opinion moreover that they injured the flowers and 
young fruits. He referred to the methods usually adopted of 
ridding trees of such growths, and as an improvement 
necommended spraying with copper sulphate, which he had 
found successful. 

Mr. W. Fawijett (Jamaica), Mr. J. H. Hart, (Trinidad), Mr. 

G. Whitfield Smith (Travelling Superintendent, Imperial 
Department of Agriculture), Mr. H. Powell (St. Vincent), Dr. 

H. A. Nichoi^ls (Dominica), and the President discussed the 
paper. 

Owing to lack of time the following papers were taken 
as read 

‘The Banana Industry iu Jamaica* (The Hou’ble Will|[AM 
Pawobtt.) 
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‘ Artificial Drying of Cacao in Grenada and Dominica’ (Mr. 
G. WHiTPiRiiD Smith, and Mr. Frkoerk'K J. Harford). 


CONCT.USION. 

The President : Gentlcim'ii, we havo'closcd the actual 
business of the Conference. Some pa] >ers have, owing to want 
of time been left over ; among tliein being Mr. h^AW(^RTT*M ])aper 
on ‘ the Banana Industry of Jamaica’ which. \ am extremely 
sorry we have not been able to take. I have received the Re- 
port of the Educational Section of which liis TiOrdship the 
Bishop was chairman, and Mr. Martin secretary, but there is 
no time to read it. The conclusions arrived at by the Section 
will be printed and circulated : and I trust t hat members of 
the Section will study the many ])oints raised and be 
able to carry them out. 1 am quite sure that the plan of 
holding these sectional meetings helps to ut ilise' the short time 
at our dis)) 0 .sal. I have also ret^eived tlio lb‘port of tlu^ Chemi- 
cal Section of which Professor Harrison was chairman, and 
Professor D’Aiauu^UKRQiTE secretary. The conclusions arrived 
at by this Section will also In^ printed and (listrii)uted. 

And now it is my pleasant duty to close the proceedings 
of this fourth West Indian Agricultural ('onferenee. In 
doing so, I have onc(^ more to ('xpress my groat indebtedness 
to those gentlemen who have come from various parts 
of the West Indies to attend the Confer(‘n(*e. I know that 
they have done so at some personal inconvenience, but they 
have yet come because they have been actuatial ])y a keen 
desire to assist in the work we have in hand. It is not neces- 
sary for me to do more than thank those gentlemen who have 
prepared papers for the Conference, and 1 have also to thank 
those who have acceded to my wish and taken part in the 
discussions thereon. J am sorry that in some cases the dis- 
cussions Avere not as full as they miglit liave been, but 
yet they have been most interesting. 

The Mail is not yet signalled, and therefore Ave might 
have an evening meeting ; but 1 am afraid that if I press 
you to hold one you might not have' enough physical energy 
available to carry on much business; consecjuontly, I shall 
forego further meetings. In conclusion, T have to thank you 
very heartily for your kindness in attending tlie Conference 
and for your kind co-operation in the business. T assure you 
as head of the Imperial Agricultural Department, that 1 
appreciate very greatly your valuable assistance and 1 trust 
we shall be spared to go on with the Avork Ave have started 
and find' that we are becoming year by year more and 
more useful to the communities ^imongst. Avhich Ave live, 
(Applause.) 

Professor d’ Albuquerque (Barbados) then rose and 
said : Mr. President and Gentlemen, —I rise to propose a vote 
of thanks to the President for his able conduct of this Confer- 



ence. The address with which he opened the proceedings as 
well as the grasp displayed by him in dealing with the numer- 
ous problems that have been placed before us, has, 1 am sure* 
commanded the admiration of everyone who has enjoyed the 
privilege of being present. To me, this Conference has been 
one of the most interesting and instructive meetings that have 
ever assembled in Barbados, and I feel sure that we can all go 
away feeling that we have greatly profited by its deliberations. 
I am in a position to know the enormous amount of thought, 
care and labour bestowed by Dr. Morris upon the preparation 
for these Conferences, and I am sure it must be a source of 
great gratification to him to know how thoroughly his labours 
are appreciated by all of us, to know what benefit we 
have derived from them, and to see a Department that he 
has conceived and created rising up under his hands, a De- 
partment which, I feel convinced, is second in usefulness to 
none in this part of the British Empire. A large number of us 
can testify to the solid progress that has taken place during 
the past few years under Dr. Morris* guidance, and we look for- 
ward as the result of his efforts to wide and far reaching 
development not only in regard to the sugar-cane industry, 
which stands first in importance in the West Indies, but also 
in every department of agriculture. Agriculture is our very 
life and it is not an exaggeration to say that the mission to im- 
prove the agriculture of the West Indies stands first in import- 
ance to the life of these communities. The capabilities of a 
Commissioner of Agriculture are therefore of the utmost import- 
ance. There are few men who could unite a knowledge and 
keenness in the large number of subjects which Dr, Morris has 
brought within the purview of his Department, and the great 
stress which he places on education shows how thorough is 
the foundation on which he is basing his superstructure. 
We are indeed fortunate in possessing Dr. Morris as Com- 
missioner. His single-minded enthusiasm for the mission on 
which he came out to the West Indies, as well as his tact, 
judgement and fairness as a leader are well known to all of us. 
He lives and thinks of one object and no labour is too great for 
him in accomplishing it. 

I think we ought not to part without saying a word 
on the social side, and I hope 1 am not out of place in express- 
ing our appreciation of the charming and amiable hospitality 
of Mrs. Morris. Some of us have the good fortune to enjoy 
this hospitality very frequently while others must regret that 
their experience is confined to this annual gathering. I am 
sure we all recognise how greatly it adds to the pleasure of the 
Conference and how it aids in bringing us in touch with one 
another. I beg to move a vote of thanks to the President for 
the conduct of this Conference. (Cheers.) 

Rev. Father Carroll (Trinidad), in seconding the vote 
said : It is not necessary for me to say much. We all have 
been witnesses to the courteousness shown by the President 
whilst presiding over the Conference from year to year, and 
I venture to think that those who have listened to him could 
not but consider it a privilege to be associated in any capacity 
with Dr. Morris in the great work in which he is engaged*. 
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t believe I am giving expression to. the general feeling of 
this Conference when I record tlie hope that Dr. Morris will 
long be spared to carry out, to its ultimate success, the great 
work he has so successfully inaugurated in the interest of the 
people of the West Indies. (Cheers.) 

His Honour P. H. Watkins (Montserrat), in supporting the 
vote said : The Conference has to thank the President for the 
perfect arrangements he has made for our comfort at the 
meeting, and to express our admii'ation at the ability he haS 
displayed in the conduct of the pioceedings. In the 
Presidential address we have had the pleasure of listen- 
ing to, we heard a clear and brilliant statement of real and 
substantial progress : and the papers we have also heard read 
and the discussions that followed them have been of a very 
high level of excellence. I am sure that the printed report of 
the proceedings will be found to contain a record not only of 
high achievement in the past but an earnest of liope and 
encouragement in the future. All of us do not possess the 
scientific knowledge which those connected with the Depart- 
ment have, but yet it is a very great satisfaction to know 
that each in his own little sphere can do something to 
help on the great work which l^r. Morris has undertaken in 
the West Indies. In conclusion, I assure Dr. Morris of the loyal 
support and hearty sympathy of all those who have the true 
interest of the West Indies at heart. (Cheers.) 

The President : I thank you most heartily for your kind 
expressions, which I thoroughly appreciate. Before the pro- 
ceedings terminate it is necessary that J should on your behalf 
express thanks to his Excellency the Governor for his kind 
reception on Saturday. I desire also to tliank, on your behalf, 
the heads jf Departments, especially the Comptroller of Cus- 
toms, and also the military authorities who have taken a great 
interest in furnishing the room with tables and have been 
most anxious that everything should be done to the credit 
of Barbados. I must say also that the vote of thanks 
so cordially given me must be shared very largely by the 
officers of the Department. I must confess that if it had not 
been for the fact that 1 was coming amongst a large number 
of men whose worth I really valued, and whose capacity for 
working and carrying out the duties entrusted to them I relied 
upon, I should have shrunk from assuming tlie responsi- 
bilities of the Department under my charge. With regard to 
the headquarter staff, I can inform you that it is devoted to the 
interest of the West Indies. I have to thank Messrs. Lefroy, 
Howard, and Freeman for their interesting papers, which show 
that they have made themselves acquainted Avith the circum- 
stances of the Colonies. Mr. 'Whitfield Smitli is a quieter mem- 
ber of the staff, but he travels through the West Indies doing 
a large amount of useful Avork, and assisting the officers of the 
several stations in any way he can. I iuive also to thank on 
your behalf Capt. Owen, the Superintendent of the Royal Mail 
Company, who has made arrangements for your convenience 
entirely in accordance Avith my wishes. In conclusion, I again 
thank you for your vote of thanks and assure you that I shall 



be most happy to do anything I can to promote the interests of 
these Colonies. (Applause). 

The Conference of 1902 then terminated. 



AGRICULTURAL CONFERENCE, 1902. 

(CONTINUED). 


lu the previous pages a brief Report of the Proceedings 
has been given : It is now proposed to publish in full the 
principal papers, with a summary of the discussion upon 
each : — 

RECENT EXPERIMENTS WITH SEEDLING AND 
OTHER CANES. 

BARBADOS. 

Professor J. P. d’Albuquehquk : 1 have been asked by the 
President to offer a few remarks upon recent sugar-cape exiie- 
riments in Barbados, with a view to eliciting an interchange 
of views amongst the technical exi)erts present and the planters 
who are here to represent the Agricultural Societies. The 
work that has been done in Barbados during the past year 
in connection with seedling canes has already been placed, in 
the form of a pamphlet,* before the members of this Conference 
who have thus had the opportunity of perusing it and forming 
some idea of the results. The pam])hlet deals, as did a similar 
one issued last year, exclusively with results of what we call 
* select varieties’, that is varieties that have survived the elim- 
inating effects of several years’ experiments and have thus been 
selected from a number ot varieties for cultivation at the local 
experiment stations in typical parts of this island, and for com- 
Xiarison, side by side, with the standard varieties at present in 
cultivation. 

In looking at the results so far achieved, it is worth while 
pointing out that the select varieties reporte<l upon in this 
pamphlet have been vielected from cpiite a small number 
of canes, about 400, raised before the advent of the Imperial 
Department of Agriculture in the West Indies : and this 
must be borne in mind in estimating the measure of progress 
already made. The resources which the Imperial Department 
of Agriculture have placed at our disposal enable us to 
raise several thousand seedlings every year but it is not 
until a proportion of these arrive at the ‘select variety’ 
stage that we can see the result of the large amount of 
work being done to-day. As the result of work done before 
this department existed we cannot say we have raised any 
cane that would displace the old and standard varieties such 
as the Bourbon and White Transparent and we have never 
claimed to have produced such a cane ; but I think, nevertheless, 
that out of this small number of seedlings we have been able 
to achieve certain solid results. 


* Seedling and other Canes at Barbados, being Number 13, of the 

Pamphlet Series issued by the Department of Agriculture. 



Seedling canes were brought into early prominence in 
Barbados owing to the sudden failure of the Bourbon cane 
under the attacks of fungoid disease. It was at once noticed 
in Barbados, and the observation was confirmed in other 
islands, that some of the seedling varieties were able, in a con- 
spicuous manner, to resist this fungoid disease ; and it was on 
this account that plantei s were led as early as 1893, to cultivate 
seedling varieties and ‘ transparent ’ varieties as alternatives to 
the decadent Bourbon cane. A prolonged study of the earlier 
West Indian seedlings has shown that individual seedlings 
possess characters that are accentuated in comparison with 
the characters of their parents. Resistance to fungoid 
disease is a character common amongst seedling varieties : 
some seedlings produce a consi^icuously large tonnage of 
cane compared with that produced by standard varieties ; 
some of the seedlings, a small proportion of the total number, 
are rich in sugar and of a few of these the juice is pure, 
while in a large proportion of seedlings the opposite charac- 
ters prevail ; some seedlings ‘ spring ’ readily from the seed- 
cane, others do not ; and thus I might go through a long list 
of characters finding some wanting in some seedlings and 
others wanting in others. The experiments leave a hopeful 
expectation that from the large number of seedlings now 
raised every year, we shall be able, by the employment of 
proper methods, to raise, within a reasonable time, seedling 
varieties that combine ciualities placing them at a distinct 
advantage over the canes grown to-day ; and this expectation 
I do not think at all optimistic. 

CANE B. 147. 

Alluding more directly to the results of the past two years, 
a great deal of interest has been shown in the the cane, known 
as B. 147. In 1900 that seedling came out first on the 
average results obtained on black and red soils. The second 
was 13. 208. The White Transparent cane, which is the 
standard variety at present in cultivation in Barbados was, 
in that year included only on three of the experiment fields 
and on those fields the average of the results was much less 
than those produced by B. 147. This we pointed out was the 
result of one year’s work oidy, and must be accepted strictly 
as such. 

In 1901, B. 147 sank from first to third place, the order 
being B. 208, which the previous year was second, White 
Transparent and B. 147. It is worthy of note, however, that 
although B. 147 lost its position, the actual tonnage of canes 
produced was larger than that produced in 1900, and the loss of 
position was due to the fact that the other two varieties had 
come more forward than B. 147 under the conditions of weather 
that prevailed during the growth of that crop. 

It is most important in reviewing the results to take care- 
ful account of the climatic conditions that prevailed. In Decem- 
ber 1899 and January 1900, the planting months, the rainfall 
was favourable to a good spring of young canes. From the end 
of January to the middle of May we had the usual dry and 
windy weather of the reaping season. At the middle of May 
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the rains came in and continued falling at intervals i;ntil the 
middle of October. In October we expected to make one of the 
largest crops ever seen in this island, but from the middle of 
October till the crop was reaped there prevailed one long 
unbroken drought. B. 147 is a cane that germinates slowly 
and makes little progress until the rains have well set in. The 
progress from June until August is extremely slo^v compared 
with that made by the White Transparent and other varieties 
during the same period and it is not until September that B. 147 
begins to make the rapid progress that usually places it in ton- 
nage in advance of every other local variety. Early in the 
year you will go round the fields and be despondent about 
B. 147 when you see hoAV backward it is, but repeat your visit 
in November and you will be surprised to see the progress 
that this cane has made during the later part of the rainy 
season. We all know how important are the late rains in 
Barbados for the proper ripening of the sugar-cane, but of all 
varieties B. 147 suffers most from a lack of late rains and 
consequently of the best known varieties this one suffered most 
from the effects of the 1900-1 drought. This dependence 
upon late rains, we have to admit, is a serious drawback to the 
qualities of B. 147. 

Important considerations in an island like Barbados, which 
is a muscovado island, are the richness and purity of the juice. 
It is generally recognised that the muscovado form of the 
sugar industry has been able to exist in the West Indian islands, 
chiefly on account of the richness and purity of the cane juice. 
Consequently, when it is proposed to introduce a new seedling 
variety into that industry we must take into careful considera- 
tion the quality of the juice. The purity of the juice of B. 147 
in ordinary years is sufficiently high to enable good muscovado 
sugar to be made, but it does not leave a wide margin 
for our muscovado pan-boilers. I need not point out the 
disadvantages under which the muscovado manufacturer 
labours, and especially when he is without even a steam pan 
and crushes his cane by wind power. In 1901 there Avere recur- 
ring periods when heaps of canes were waiting several days 
at the mill to be crushed and were rotting and in such circum- 
stances it is not surprising that B. 147, which in ordinary years 
does not yield a highly pure juice, should have given the 
planters in Barbados a great deal of trouble in attempting 
to make their sugar up to the polariscopic test. 

Another important consideration in regard to B. 147 is its 
ratooning power. We cannot at present speak conclusively on 
this point. As a matter of fact planters of great experience in 
ratooning districts have cultivated it as plant canes and failed 
to obtain a growth of ratoons and the general opinion amongst 
planters is that it is not a ratooning variety. On the other 
hand there are instances in which the variety has been 
successfully ratooned in non-ratooning as well as ratooning 
districts and I think we ought to suspend judgement rather than 
condemn it upon this point at this stage. It has hitherto 
been regarded not only as a late growing but also a late ripen- 
ing cane and has consequently been cut late. There is also a 
tendency, owing to its late growing habit, to apply active 



nitrogenous manures late in the year which retail the ripen- 
ing of the cane at the normal time and impair the quality 
of the juice. Recent observations rather go to show that, 
though a late grower, it is an early ripeiier, and late cutting 
would act, as with all other varieties i^re judicially on the 
spring of ratoons. Bearing in mind however, its slow spring 
from the seed-cane one would rather expect that it vvould 
be backward in ratooiiing properties. 

CANE B. 208. 

Referring now to the other seedling variety that has come 
into prominence, namely H. 208, this cane, under the conditions 
of weather existing during the season under review, lias greatly 
increased its output of sugar and — a very important point for 
the muscovado planter — it has fully maintained the richness 
and purity of its juice. While it is possible that B. 208 may 
never come into very extensive cultivation or high favour it is 
promising as an instance where we get richness and purity of 
juice ill a seedling variety that also produces a fair tonnage of 
cane. We are trying to combine in one seedling two (qualities 
— heavy tonnage of canes and rich and pure juice. 

It will be noted in regard to the seedlings cultivated at 
the Central sttitioii, that only some eight varieties have been 
included amongst the ‘select varieties* and grown experi- 
mentally at the local stations ; and of these we are only able 
after two years’ experiment to recommend two for continued 
trial. But I do not think we need be discouraged at this result, 
foi these two were chosen froui a comparatively small number 
of seedlings. With the facilities now at our command and the 
resources of the Imperial Department of Agriculture, we expect 
to test from this year onwards some five or six thousand seed- 
lings every year from which we shall rapidly eliminate the 
worthless individuals and direct our attention to the propaga- 
tion and study of those that are the more promising. 

SMALJ. PLOT EXPERIMENTS NECESSARV. 

At this point I may allude to the necessity of experiment- 
ing with seedlings in small plots. The production of improved 
seedling varieties of sugar-cane is a process of repeated elimina- 
tion. Large numbers of canes are annually raised from seed, 
and these are necessarily produced at first in single stools, they 
are tested, the less promising of them are destroyed, the morii 
promising are propagated and this process is repeated with 
succeeding crops until the merits of the varieties are determined 
and at the same time a sufficient number raised to distribute, 
if necessary, to the local experiment stations ; from whence, if 
results justify it, they can be distributed to the estates them- 
selves. During this repeated testing and propagation a very 
large proportion of the original seedlings have been discaixled 
and discarded before they have been cultivated on a large scale. 
To cultivate large numbers of seedlings in Barbados on a large 
scale is an impossibility and much more an impossibility to 
cultivate large numbers of seedlings on a large scale in several 
typical parts of the island. The possibility of producing im- 
proved seedling canes depends upon their production in large 
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numbers and therefore unless many' thousands of acres can be 
requisitioned for unknown — and mostly worthless —seedling 
canes, small plots are a necessity. 

Suppose seed be sown in November, 1901, it will be 1906 
before as many as 100 stools can be reaped on one estate ; 
it will be 1907 before 100 stools can be reaped on several 
estates it will be lUOS before similar plots of ratoons can be 
reaped on several estates. It would be 1907 before ten acres 
could be reaped if the preliminary tests of the variety were 
confined to the original single stools. It would be 1909 
before it could be reaped on a large scale after testing 
only once in 100 stool plots at the local stations. It must 
therefore be evident if time, land, labour and money are to be 
economised that small plots area necessity and are the logical 
and [)ractical preliminary to fields of canes. Our method is to 
propagate each variety rapidly up to 100 stools testing and 
eliminating as we go on ; to distribute the fittest that have 
survived to the local stations where they serve to test for 
two or more years the value of the varieties in different 
soils and different tyi)ical localities, and under conditions 
of practical estate working against the staple variety grown 
at each estate. These local stations serve as useful demon- 
stration fields to the planteis who can study for themselves 
the field habits of the varieties and they serve as useful 
centres at which to propagate and distribute plants of the best 
varieties to the plantations in the neighbourhood. 

If we relied upon one experiment station for our test we 
should^ fail to take into coiisuleration the important effects of 
variation in soils and climates and after years of experiment 
and propagation when we came to distribute the variety 
most promising at the one station, to the plantations in other 
parts of the island, it would only be to find out that this 
variety was a failure, and to leave the possibility in our mind 
that we had discarded some other seedling that would have 
prove<l a success. We have an exauiplt? of that in the Biirkt> 
cane, Avhich at Dodds for a sei’ies of years gave excellent results 
but when distributed to other parts of the island in every case, 
except one or two, proved a Mliire. 

The experiments at local stations are carried out 
first of all in 100 stool plots in duplicate and ten to fifteen 
varieties are tried at each and all of the stations. These 
experiments serve to indicate two or three canes of special 
promise and the next sttige is to plant duplicate one acre plots 
of these on the same or neighbouring estates, to reap the 
plots separately, to weigh the canes on the estate scales (it 
the estate possesses scales.) and crush them in the estate mill, 
and measure the juice and analyse it at the Government labora- 
tory. All the results will be published anniially and from this 
point the further cultivation of the varieties will be left to the 
planters themselves, rendering them i»<3ch chemical aid as our 
resources will permit, and w^elcoming such information as is 
forthcoming on the comparative results of their trials. Each 
planter will thus in due course be in a position to select the one 
or two varieties best suited to the conditions of his estate. I am 
quite sure, as soon as one-acre plot results warrant it that 
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the same planters who all over the island are so readily grant- 
ing fields for our 100 stool and one acre experiments will readily 
co-operate in extending the cultivation to such areas as will 
convince all practical men as to the value of any good seedling 
cane. 

MANURIAL EXPERIMENTS. 

Passing from the subject of seedling canes to that of 
manurial experiments with plant canes, I will dismiss the 
results of the past two years* work in a few words. In Barba- 
dos the trash (dead leaves) and cane tops are returned to the 
land with great care in the farmyard manure and this farm- 
yard manure supplies not only a considerable amount of humus 
but also returns large quantities of nitrogen, phosphoric acid 
and potash that otherwise would be permanently removed from 
the land. The results of my analyses show that the phosphoric 
acid and potash in this farmyard manure are readily available 
to the plant and these facts have a considerable bearing on 
the results of our manurial experiments. The results of our two 
years’ experiments upon four estates have show’n that on 
three of them, when liberal quantities of farmyard manure had 
been applied, additional phosphoric acid in the form of artificial 
manure produced no increase in the returns : superphosphate 
had no effect, basic slag diminished the yield by three tons of 
produce (that is canes and tops) per acre. On the other hand 
potash to the extent of 100 pounds of sulphate of potash per 
acre applied in January led to profitable results. Upon the 
fourth estate (Dodds’ experiment station) both additional 
phosphoric acid and potash were necessary to obtain the 
maximum yield under the conditions of rainfall of the years 
under review : and 250 pounds of basic slag was the most 
advantageous application of phosphoric acid. It may be 
mentioned that the soil of this experiment field at Dodds 
is deficient in the mineral constituents of plant food as well 
as in carbonate of lime : and in both these respects it differs 
from the soils of the other manurial experiment stations as 
well as from those of a large proportion of the island. 
Nitrogen in an active form (sulphate of ammonia or nitrate 
of soda) was the most important ingredient of the artificial 
manures applied, sulphate of ammonia, on the whole, ' seemed 
to be a better form in which to apply it than nitrate of 
soda and the most profitable application was 200 to 400 pounds 
of sulphate of amfmonia according to the condition of the 
land the quantity and composition of the farmyard manure 
applied and, most of all, according to the amount and 
distribution of the rainfall. The application of a small pro- 
portion oft the active nitrogen to the young cane (in 
January) was beneficial when it was followed by some early 
showers, a large proportion of the nitrogen (40 pounds ; that is 
about 200 pounds sulphate of ammonia) was best applied in 
June, which is at the beginning of the rainy season and of the 
most active period of cane growth ; and after-applications, not 
later than August, of sulphate of ammonia making the total 
up to 80 pounds of nitrogen or 400 pounds sulphate of ammonia 
per acre were only advisable if there was a sufficient period of 
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rainfall subsequent to the previous application, in other eases 
the late application of nitrogen was apparently prejudicial to the 
ripening of the canes. On plots receiving no farmyard manure, 
phosphoric acid in the form of superphosphate applied in Jan- 
uary np to at least 50 pounds phosphate (25 pounds phosphoric 
acid) per acre produced an increase of yield and larger quanti- 
ties of active nitrogenous manure could be utilised than on the 
adjacent plots receiving farmyard manure, it will therefore 
be apparent that the results of the experiment indicate a nia- 
nurial treatment varying with the amount of farmyard 
manure applied. On these fields of plant canes receiving an 
ample application of farmyard manure 100 pounds of sulphate 
of potash in January and 200 to 400 pounds of sulphate of 
ammonia applied largely in June produced the most profitable 
results, while in the absence of farmyard manure or with a 
deficiency of farmyard manure the treatment indicated Avas an 
early cane manure applied in January supplying 100 pounds 
sulphate of potash, 140 pounds of 86 per cent, superphosphate 
and 50 pounds sulphate of ammonia per acre, followed by 200 
pounds of sulphate of ammonia in June, Avith or without a 
further application of sulphate of ammonia in July or August 
according as the rainfall and progress of the canes in June and 
♦inly justified it. 

In manurial experiments, as in seedling experiments, small 
plots are, in my opinion, a necessity. Any one who peruses 
the portion of the paper read by Professor Harrison at the 
conference of 1900 dealing with manurial experiments will see 
what a large number of questions remain to be answered. If 
these questions are to be answered within a reasonable period, 
a large number of small plots are necessary, each at least in 
duplicjate, and preferably repeated on the same field many 
times, in order to eliminate variations in fertility of the soil. 
It is also necessary that these experimcmts should be repeated 
in different conditions of soil and climate and carried over a 
series of years. This is only practical by the use of small plots 
which can afterwards be .supplemented by large ones to con- 
firm the most practically valuable conclusions drawn from 
previous experiments on a small scale. Nearly seventy acres 
of one plots have for this purpose heofi this year included 
in our experiments in dijjerent parts of the island * 

No single Central experiment station, liowever well 
equipped, could grapple satisfactorily with the problems that 
require to be ansAvered under the varying conditions of soil, 
climate and agricultural treatment that obtain upon the 
estates and I am convinced that there is only one Avay of 
satisfactorily and conclusively dealing Avith those ijroblems, and 
that is upon the estates themselves. 

The study of the varying periods of growth of different 
varieties, and of the possibility of improving the cane by 
‘ chemical selection ’ of the seed cane, are receiving careful 


Seedlinf? experiments on an estate scale were announced on April 12, 
1001, at a meeting of the Barbados Agricultural Society (see Planters' Jovrnal 
for March 1901, p. 74) and in the pamphlet on Seedhng and oihtr Canes In 
Barbados^ 190 f (pp, 36-7) published December 6, 1901. 




attention and the results will be duly reported upon. Large 
numbers of samples of juice from the estate mills obtained from 
the different varieties under cultivation are analysed each 
year at the Goveriimeiit laboratory and the results which are 
included in the report serve* to show the variations in composi- 
tion from one end of the crop season to the other Us well as to 
cheek the results of the samples of juice from the same varieties 
crushed in the laboratory mill. 

The Hou’ble F. J. C’la it ke (Barbados) ; I should like to 
express on behalf of the ])lantersof Barbados tlieir appreciation 
of the work being done by tin* Imperial Department of Agricul- 
ture to further the intert'sts of their industry. We hope that as 
one result of tlie ex])erimeiit> with seedling canes the Depart- 
ment will lx* abh* in time to give us a ‘good all-round cane,’ of 
much greater m(*]*it 1 hail the varieties at present under culti- 
vation, and from the experiments with manures, to teach us 
how to obtain the largest possible returns from the particular 
variet> cultivated. The iilt imate verdict with regard to the 
adoption of any cam* or any method of uuinurial treatment 
must rest with tin* plniitt'i*. h is unnecessary foi* the Depart- 
ment to try to crt‘at(* fanu* foi- a fiarticulai* caue. Any variety 
will be tri(*(l by tlu* planU*!*. ami whi*n lie has cultivated it on 
a sutticiently larg<‘ s<*nlc to convimv him that it is better than 
the canes he has been growing, he >vill adojU it. This jioint 
was well brought out by Professor crAlbu(iuer(im**s refereuee 
to the Burke cam*. That <‘aiie did so wvW at Dodds that 
Mr. iJ. R. Bov<*ll, then in (-haigi* of th(* Station, advist'd ])hinters 
to give it a trial. When planted howevt*!* on a largi* scale it was 
found to he inh'rioi* to tlu* canes then umlei’ cultivation. 
When a cane is found lx‘tt(‘r than those now cultivated and 
the ])lMnters have satislie«l t lu*jnsel vi*s that it is better, there 
will be no <litti(*ulty in getting them to grow it (*xtensively. 

The Hon'ble (i. T. Fenw ick (Trinidad) : It ga\a* me great 
pleasure* to learn from tin* Fresiilcul ami from Professor d’Albu- 
iptercim* of tin* ]x*rl\‘ction to which the organisation for propa- 
gating, selecting ami cultixaling, np to a cc‘rtain point, m*w 
vai'iedies of seedling canes has been l)i*ough(. lam of opinion 
that, to be of praet.ical us<* to sugar plauU*rs. the exjieiiuieutai 
cultivation must not stop at om* acri* plots, but b(* continued 
on siicii a s(*ale as to justifN them in adopting new’ varictiivs 
for extensive planting on c.^tates. Tlu* cancs should lx* sub- 
mitted, if jiossible, to tlu* tc-ts of cultivation on amuch larger 
s(‘aU*, ten, tAVeiity-fivt*, or cwcii, in tin* case of those w hicli have 
successfully i)assed tin* one acre iiftv acre* plot>. 

The tables of Mean Hesulis publislied in the jiamphlet on 
Sredlinfj and other Cams at Barbados, HOJ^ ajijily of t*ourst* to 
Barbados alone. If they were applied to other \Vt*sl Indian 
Colonies such as Trini<iad and British Cniaiia they w ould be 
seriously misleading. In these last mentioned Colonies the 
Bourbon wliieh is so far their stamlard earn*, gives on an 
a verage not only considerably more than thirteen tons per acre 
but Jiiore than is recorded for the best of tlu* seedlings under 
experiment. This shows the Bourbon cane to b(^ iii much worse 
ease in Barbados than in other AVest Indian islands. 



The PaKSlDRNT: Mr. Fenwiok has somewhat mismulersUuMl 
the intention in issuinp: the ])amphlet on tlie Parhados experi- 
ments. ft was never intended as a giiidt' to planters in Trinidad 
as the eonrlitions there are m) dilTerent. f should hav(' liked io 
have seen l)efore ns, to-day, a similar report on experiments at 
Trinidad. There are oHieers in eliarge of exptMiimmts in that 
Colony, blit there is no repoit. We have also no n^ports from 
British (hiiana where Imperial funds have lu'en expended in 
carrying on experiments during the last three years. The 
results under one set of conditions eannot, possibly bt' a])pli(Ml 
to an entirely dilTerent set ol* (‘onditions. I would. c‘spe<*ially, 
urge that the i*eports of rt'suhs obtained, say at Barbados, tln^ 
Leeward Islands and Janiaiea be regarded as appli(*abl(\ only, 
to the eii'ennistan(*es of those Colonies. Similarly in estimating 
the value of certain canes, a (*ane suiUmI to Barbados is in)|, 
necessarily, siiiteri to d'riniilad and Ih ineiara. Camvs B. 117. 
D. 95 and B. 20S are cvhhaitly ca])able of yielding the. lu^st 
results, only under (*ertain ravourable (‘irenmstanees. If these 
favourable* e*ii*(*iimstan(*(*s ai-c found not to exist in a Colony it 
is useless to start tlie eultivation of these eam‘s on a, largt* scale 

Prof. J. B. ITauuisov (Britisli Guiana): C.xperiim'nts eon- 
dueted in British (iiiiana, on a. small seak^ with B. 1 17. 
eoiilirm some of tlie r(\sult"' obtained in Barbado-. 

Mr. \V'. 1). SHFJ*lli:!{i) (Bar'bados) : 1 agr(‘e with Mr. C(‘tnN iek 
that the yi(‘lds of (‘<*i*tain vaih'ties of earn* us(mI as tin* basis of 
(‘omparison in the tabk‘s of t lu‘ pamphk‘t {SccdliiH/ amf otlivr 
Canrti at Bavbadoi^, are ver>^ low. 20*9 tons of cam's [H'i* 

acre, mentioned on page* II. M*c*ms a v<*ry )o^^ r(‘tnrn for White* 
Trans]3/ii*eu( eane* in Barbaelos, just as 1;M7 tons a|)])(‘ars to 
Mr. Keuw'iek a poeu* yk'lel fe>r Bemrbon eane* in 'rrinidad, wlua*e‘ 
Boui'bon is still siiee(‘ssfnlly grown. It is we*ll known le) 
planters that a highe*i' yi(*lel than twenl\' te)ns pei* ae-ie* is possi- 
ble, and indeed freejiient in e'state* prae'liea*. and it s(‘oms sti-angi*, 
to their perliajis unsi ii*ntilie* luineis. that tlu‘y slmukl be* i*e‘ee)m- 
mendeel to ])lant e)tlu*r varie*tie\s of e»an(* w hie*h give* nei ]ai*gi*r 
ai'tual returns than the*y e-an get from While* Ti-ans- 
fiai’ent. h^or some reason e>r other t lu* plot return of AVIiile* 
Transparent is low ami elisapfieiini ing, ami e-ause*s othe*r 
varieties te) appear su]K'i ]e>i*. .Mr. Kenw ie*k has also e‘X[n*(*sseel 
his opinion that it would be me>r<‘ <‘onvine*ing ami sati.sfa(*t-e)r>' 
if the ox[)erimeuts roeoreie*d liael been e-arrie‘el out on a larger 
scale. 1 am sure? that all jilanters in BarbaeU»s w he) take* an.\ 
interest in these expeiimeiits heartily agren* w ith Air. Fe*nw ie k. 
It is felt that the* very large amoujjt of iiseOul work so 
vigorously earrie*d on by the* l)e*partment of Agri(*ultu]*e uoulel 
be of much greater help to, ami much better a j»preciated by, 
agriculturists if it w ere, so te> speak, eolleeted at one* Central 
station. The benefits to ae-e-rue from sneh a statiem are 
obvious and numerous. The small })Iot« seatle‘re*el over the 
island, without any Central station work to compare with and 
control results have been piaised, e. niaiiieel ami excused by 
Professor irAlbuquerqiie, but the advantages of stations as in 
Louisiana, the SaiKhvieh Islanels and olsew ljere* iiro too well 
known and proved to necessitate mention. Their Reports are 
very useful to ns and the* general |:)rineiples e^.stablished are 
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capable of local application. A Central station would more- 
over be of great benefit in providing a place for training men 
— not boys — as agriculturists. The Brunswick Station in Ger- 
many and the Louisiana Station have both done very telling 
work in training men to umlertake skilled agriculture. The 
planter reads in the report on cane see<llings for 1901 tliat 
B. 208 gave an estimated return of twenty-six tons of cane 
])er acre. He calculates and finds twenty-six tons to be 58,24:01b. 
but he notices also that lOOlb. only of canes selected from a 
small plot of thirty holes have been weighed and tested to 
supply the data foi* the given result.* Again in the Report for 
1900 (page 22) it is stated, concerning B. 147, that ‘ by using an 
indicator such as phenol phthalein in tempering the liquor a 
marketable muscovado sugar should in every case be secured. 
When the planter in actual boiling-house work is finding it 
very hard to get anything like good muscovado sugar and is 
at his wit’s end for fuel to boil the juice, he is constrained to 
remark that it is far easier to make sugar in a laboratory with 
pencil and paper than in a boiling house. It is worthy of 
notice that, possibly owing to recent practical experience, the 
remark quoted above has been omitted from this year’s Report 
and B. 147 is there almost discredited as a muscovado sugar- 
cane. At a Central station such practical work would be done 
before tlie planter has had to do it. 

Again in the Report for 1901 it would appear that B. 208 
gave 26*80 tons of canes and 7,3301l> of sacchai'ose, equal at 80 
per cent, to 5,8641 Ij. or about three hogsheads of muscovado 
sugar. This would indicate that 8J tons of canes made one 
hogshead of sugar. The planter does not get such result}^. 

Professor d’ Albuquerque has stated that the Burke cane 
was first grown at Dodds and then largely planted and 
afterwards given up by planters, and that if this cane had been 
experimented with in plots as in the case of B. 147, the great 
disappointment would not have accrued. I am sure that there 
has been equally as much disappointment in regard to B. 147 as 
to the Burke seedling— and probably more money spent in 
planting the former than the latter. 1 see no way in which 
Dodds station was inferior in its method or to blame for the 
results of the Burke. 

In connexion with the mauurial experiments it seems to 
me that forty tons of manure per acre of the (piality indicated 
in the experiments is a very large dressing to start with before 
adding artificial manures and is a larger quantity than is 
applied in practice here. 

In conclusion, 1 would state that I feel sure the planters of 
Barbados recognize and appreciate the earnest and extensive 
work being carried on in all branches of the Department and 
are convinced that great good will eventually be gained both 
in respect of our methods and practice as well as in pointing to 
the need for more skilful work. 


^The experiment plots consisted of 100 stools, and thirty stools of oanes 
were actually out and weighed. A sample of abouc 105 !b weight was then 
taken by a meohanlcal method, which has been proved to secure a representa- 
tive sample, and of this lOOlb were cniahcd and tested. See Pamphlet 13, 
referred to above« pp. 2-i. (Bn. W. I, B.) 
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The President : The remarks that have fallen from 
Mr. Shepherd in reference to a Central station have often been 
made before, and as often, shown to be impracticable. There 
are already three Central experiment stations in tliis island 
supported by the Imperial Government, as also manurial and 
local stations. Any station rec^uired beyond these would 
have to be provided from local funds. When Mr. Shepherd 
is in a position to assure us that the planters in Barbados art* 
prepared to support a Central station on the lines he suggests 
(costing probably £3,000 to £5,000 annually) the matter would 
assume a definite form — at present it is purely visionary. 

Professor d’ Albuquerque (Barbados): Before this discus- 
sion is taken up by delegates from other Colonies 1 would like 
very briefly to reply to one or two of the statements and 
criticisms of Mr. Shepherd. 

We have taken as our standaid the White Transparent 
cane, because it is the variety most largely grown in Barbados : 
and we have compared our seedling residts not with returns 
obtained from exceptionally favourable fields, nor from 
exceptionally unfavourable fields, but from the fields where 
the White Transparent grew side by aide with the seedlings 
themselves ; that is, from fields in several parts of tiie island. I 
do not see therefore that the instances cited by Mr. Shepherd, 
which have become fixed in his mind because they are excep- 
tionally favourable instances, where fields have given yields 
exceeding 2 A tons of sugar per acre in any way diminish the 
value of our standard. The average yield of sugar in Barba- 
dos, plants and ratoons is 1*4 tons per acre: the White 
Transparent upon the experiment fiehls gave 2*5 tons per acre ; 
this we adopted as our standard ami in doing so we certainly 
cannot be accused of adopting an inferior standard or one 
likely to increase the apparent value of any seedling variety. 

Mr. Shepherd appears to (piestion the correctness of our 
statement that forty tons of farmyard manure per acre was 
applied to one manurial experiment field. I can only say that 
a proportion of the baskets of manure were weighed under the 
supervision of officers of the Department and that I know of 
cases where more than forty tons of farmyard manure is 
applied. 

Mr. Shepherd contends that our efforts are wasted because 
they are scattered over different parts of the island instead of 
being collected at one official experiment station. There is 
however apparently a uiianiinoiis o])inion in the West Indies in 
favour of our method of working, because it is the plan adopted 
in every Colony where experiments of any importance are being 
carried out. The plan we work on is the plan adopted in Java 
where the ‘ experiment stations ’ really consist of laboratories for 
the staff who carry out tlieir agricultural work iu different 
parts of that island on land lent by the proprietors of estates. 
Indeed we are better off for we possess an experiment station 
with a moderate area of land at Dodds. Anyone who has 
studied the Java work knows well that it compares favourably 
with scientific agricultural work in any part of the world. 
Mr. Shepherd has cited the Sandwich Islands as a pattern. I am 
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under the impression that the experiment station at Hawaii 
where Dr. Maxwell carried out the work that has attracted so 
much attention, consisted of an area of land very much smaller 
than that attached to Dodds. ' 

The Burke cane, in consequence of the favourable results at 
Dodds and one neighbouring estate, was cultivated by planters 
all over the island and turned out a failure. It has remained a 
success at the estate alluded to and a failure nearly everywhere 
else. Had the Burke cane been cultivated at local experiment 
stations its real value would have been ascertained and it would 
never have been extended over the island, and money would 
have been saved to the planters. No Central station could 
possibly effect this result. B. 147 is being cultivated at all the 
local stations and if planters waited for the results of a reason- 
able experimental period before they cultivate it on a large 
scale they would find out what its value is and where it can be 
grown with advantage. The average results at the local 
stations very closely agree with those obtained on a large scale 
on the estates where this variety has been cultivated, and this 
shows that the results at the local stations can be accepted as a 
valuable indication of what may bo expected on the estates 
themselves. This indication requires confirmation in the same 
localities on an agricultural scale of one to five acres, and 
that provision is being made for such confirmatory experiments 
is foreshadowed in my opening remarks. 


LEEWARD ISLANDS. 

* 

The Hon’ble Francis Watts (Leeward Islands) : In speak- 
ing on this subject, I shall have to repeat a" good deal of what I 
have said ou previous occasions. The Leeward I.'-laiids have 
not a large equipment, and the number of officers is rather 
limited. As a consequence we have not yet succeeded in raising 
new seedling canes, but our experiments have been conducted 
on selected varieties of canes obtained from other places. 
Our work thus begins in the middle stage indicated by Pro- 
fessor d’ Albuquerque. We have cultivated on small plots a 
limited number of selected canes. Prom the reports of the 
results obtained on those small plots the planters are enabled 
to select canes for trial on a larger scale, and these larger plots 
of from one to five acres, supplement in a natural manner the 
small experiments. Facilities are offered to the planters to 
enable them to obtain analyses of the juice from their plots so 
as to secure all the inhu mation possible. Working in this 
way there has been ostablisheda useful mode of transition from 
, the small plot to the ordinary field of the plantation ; this 
method appears to meet the requiiements of the Leeward 
Islands, and I see no reason to advocate any change at this 
juncture. 

The experiments thus carried on have as their chief object 
the finding of canes which will withstand the attacks of rind 
fungus and other diseases. The Bourbon cane suffered so 
severely that about the year 1894 there was some fear that the 
sugar industry might he ruined by disease. Fortunately by 
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that time the experiment work had so far progressed that 
planters were enabled to see, at the Station, healtliy varieties 
growing side by side with diseased Bourbon canes. ‘ The lesson 
was not thrown away and in a short time the Bourbon M as 
displaced by varieties selected from the Station. The o[)inion 
had been expressed that the liability to disease on the part of 
the Bourbon was transient, and that after a time it might 
recover. That, ho\vevei*, has not been our expei ience : on 
several estates trial plots of Bourbon canes of four or five acrt's 
each, have been cultivated. In all eases the plant canes liave 
been badly diseased, but in some instances the ratoons M'crc" 
only slightly attacked. At any rate w^e were justified in our 
opinion that at present it would not be safe Ui return to exten- 
sive planting of Bourbon cane. The experiments in the I.eeward 
Islands are thus devoted to finding the best <^ane to leplace the 
Bourbon rather than to discovering a richer cane tlnin tlie 
Bourbon when healthy. 


CANK B. 147. 

A good deal had been said about the seedling cane B. 1 17. 
My experience is that when the cane is ripe tlie glucose ratio is 
low ; the cane appears to be a late ripener. This cane is being 
cautiously introduced into the LecMard Islands and so far it 
appears to give promising results. It is a difficult canc to 
establish and that may ac(*oniit for the poor nvsnlts in soim^ 
instances. I certainly deprecate strong expressions of opinion 
as to the value of the eane until it has been cultivated on a, 
moderate scale under a varhity of conditions. Wliat 1 dread, 
as I have stated at a pi'cvious Conference, is the tendency of ihe 
planters to rush. When any variety favourably reported 
upon there is a demand for i>laiits of that kind, and a iemleney 
to plant it too largely : should the \ari(*ty prove unsuitable for 
the places where it is planted consideraide disa])pointment 
follows. It is necessary that any variety ncMiy intiodneed 
into a district be tried on i)lots of from four to five aert's, 
from the results so obtained ]jlauters will soon ItNU-n hoM’ far 
the cane in question suits their needs. 

MANURTAB EXPERIMENTS. 

With regard to manurial experiments I consider it a singu- 
lar thing that we have to-day a statement put fur wa id ivitli a 
great deal of confidence, Mhieh. when made by me some years 
ago, M' as received with a good deal of incicdulity. The state- 
ment in question is that experiments have shoM ii that no 
increased monetary return is obtained from the use of pho s- 
phates in the shape of artificial manure, m hen pen manure is 
also used. That the cane requires ])hosphates in fairly definite 
proportions is settled. But M’hrre we can get pen manure,— and 
in Antigua the pen manure is M'ell made, it is not a matter of 
carting the mould from one field to a ’mother -Mdieie we can get 
pen manure well prepared, nothing more is M anted for plant 
canes. If a field is so situated that it is difficult to gi^ e it pen 
manure, but if at the same time the soil is maintained in good 
condition by any means, such as the use of green dressing, then 
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the application of artificial manures to the field will be beneficial. 
I would reitemte that, if, in fche Leeward Islands, sufficient pen 
manure can be obtained, there is no need for artificial manure 
for plant canes, and further that you cannot go on indefinitely 
with artificial manure without the aid of pen manure. These 
remarks do not necessarily apply to other places, but they are 
confirmatory of what has been said in reference to Barbados. 

For the manuring of ratoons the use of about forty pounds 
of nitrogen per acre in the form of sulphate of ammonia or 
nitrate of soda is beneficial and necessary. Additional amounts 
do not repay the planters. The reports of the experiments 
both with varieties of canes and with manures have been pub- 
lished in great detail,* and copies of these reports have been 
sent to all interested in the work. In conclusion I am glad to 
be able to state that in the Leeward Islands the Department 
has very cordial allies in the planters, and I feel that w^e are 
working on safe and sound lines. 

The Hon’ble C. A. Shand (Antigua): I thoroughly endorse 
all that has been stated by Mr. Watts wdth reference to the 
breakdown of the Bourbon cane in Antigua about 1894. Several 
planters still have some faith in the Bourbon, and endeavour to 
grow it on small acreages, but I am sorry to say that, however 
healthy it may look up to a certain point, as soon as the canes 
begin to mature and to get sweet, disease appears and the 
whole field looks as if fire had passed over it. 

Both before and since the creation of the Imperial Depart- 
ment of Agriculture the planters have endeavoured to work in 
harmony with the scientific authorities. The advent of the 
Department has enable the experiments to be extended. This 
is fortunate because the special difficulties of soil and climate 
in Antigua necessitate trials in the various districts of the 
island. We have not yet attained the golden era, but we feel 
that we are on the high road to success. Speaking as the 
mouthpiece of the body of planters in Antigua who have select- 
ed me as their delegate I reciprocate all the remarks which 
have fallen from Mr. Watts, not only with regard to the entente 
cordiale which exists betwetm the idanting body and the Agri- 
cultural Department as a whole, but also between the planters 
and Mr. Watts individually. We look upon Mr. Watts as the 
life-boat which has saved the ship of Antigua at her critical 
stage of existence, and anything that we can do to promote the 
interest and advance the work of the Imperial Department of 
Agriculture, depend upon it we will do. 


TRINIDAD. 

Mr. J, H. Hart (Trinidad) : The experiments in Trinidad 
have been conducted on the lines of the last report, issued in 


^Sugar-caiie Expert nienta in theLeexoard JalandSj 1000-1901, 

Part I. Experiments with varieties of bugar-cane. 

Part li. Maaurlal Experimeota. 

A summary of tlie above reports is given in Number 12 of the Pamphlet 
Series of the Department of ^rioulture entitled Seedling and other Canes 
in the Leeward hlande^ IdOO-lWl, 
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1900. The reports for the present year are in preparation, ami 
I may say from my knowledge of their contents, that they con- 
Jirni the results obtained at Harhados. Canes B. 147 and 
B. 208 were introduced into Trinidad with several others some 
years ago. On the first season's trial B. 208 was superior to 
B. 147. This year’s returns show a similar result. 

The sugar-cane experiment station at Trinidad is very 
small, only two acres in extent and contains 110 seedling 
varieties raised in the island or imported t'loni other Colonies. 
Up to the present only Demerara and Barbados canes have been 
distributed to planters. 1 suggested at the last Conference that 
canes should not be sent out from the experim»mt stations until 
they had been under trial for at least five years. This period has 
now been passed through by a few varieties at our station and 
Ave intend to distribute them to planters as having undergone 
a satisfactory trial. Trinidad is very anxious to have a Central 
experiment station, and a proposal, I believe, has been submitt- 
ed to the local Government for its establishment. I fully agree 
with the value of extended trials and would make the plots as 
large as possible, up to 100 acres. In Trinidad we have adopted 
the principle of giving open trials on small plots (twenty or 
forty to the acre) for several years in succession before 
experimenting on ten or twenty acre plots. Last year 60,000 
plants selected from the best varieties were distributed among 
planters for trial on their estates. On the question of j^mnurial 
experiments 1 can confirm Professor d’Albiuiuenpic’s remarks 
with regard to the use of potash. Our laud at St. Clair Station 
seems to derive more benefit from the use of potash manures 
than from farmyard manures. 

BRITISH GUIANA. 

Professor J. B. Harrison (British Guiana) ; Reference has 
been made to the absence of reports on sugar-cane experi- 
ments from British Guiana. I must explain that 1 have not been 
engaged solely on agricultural matters during the last ten 
years. It has been necessary for me to do much travelling in 
the interior of the Colony, and to report on the geology, etc, of 
the country, and I have issued seven or eight reports during the 
last two years. Then, again, the experiment station is in a 
state of transition. We cannot take land and at once start its 
cultivation. It has to be drained and laid out ; indeed we have 
been compelled to put in a drainage engine. The drought 
which set in last year almost destro>ed the exixiriments. 
Owing to these various (.'aiises therefore it has been impossible to 
issue any detailed report of the Avork done. At the same time 
an enormous amount of matter for a report — most of Avhich 
Avoiild be better left out— has accumulated and as soon as oppor- 
tunity serA'es a report on the aa ork Avill be prepared. 

MANURIAL BXFERIMKNTS. 

With regard to manurial experiments, we have had twenty 
years* experience and the results are so consistent that it is not 
proposed to continue them with the Bourbon cane. Of course in 
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British Guiana, we have the advantage of level ground, and the 
differences met with in hilly countries do not exist. The 
experiments pointefl to the value of nitrogen, the lesser import- 
ance of phovsphates; and that where an average yield of less 
than about thirty-live tons of canes to tlie acre was obtained 
potash was not rcffiiired. With regard to the varieties, 
hirtlier manurial experiments are necessary, and it is hoped 
that by investigating their manurial needs many of their 
objectionable charaeteristics may be modified. Experiments are 
also being made with a view to repeating the Java experinnmts 
of the cross-fertilisation of the standai’d varieties with other 
c?anes. 


I.ARGE srALK EXPKRT.\r KXTS. 

The results of exiun iments with varieties on plots have 
been so dissimilar to those obtained in tlu^ field, that I have 
come to look on plot experiments with distrust. Xo trust- 
worthy way has yet been found to get the returns of plot 
experiments to conform with the results of field cultivation. 
We have often had results from plots that were simply aston- 
ishing. On paper a cane might y ield six tons to the acre, and 
yet we knew well that ti ied on a larger scale the yield would 
only be about one and a half tons. Apart from the tonnage of 
canes theie are many ])oints that can only be settled by experi- 
ments on a large scale. The defective milling qualities, and 
the deficiency of megass of some varieties cannot be discovered, 
on small plots. At Albion plantation 1,000 acres are under 
cultivation in sugar-cane varieties, and chaiig(‘S in the building 
and construction to the extent of £5,000 have beem rendered 
neeessaiy to deal with thej-o va.i*ioties, owing to their defeetive 
milling qualities and the deficiency of megass. With INIr. 
Jenman, I have agreed that the expoi’iments could not be 
carried on in fairness to planters, looking to the great difference 
between results obtained in the laboratory from experiments on 
small plots, and those obtained from cultivation of the vari(‘ties 
under ordinary conditions in the field, unless we could get the' 
assistance of the planters so as to ca* ry on exi)eriments on a 
large scale and to advise them as to the cJiaracteristies of the 
canes thus raised. A Sub-comrnittee of the Board of Agricul- 
ture consisting of the llou’bles R. G. Duncan and B. H. Jones 
and Mr. E. J. Senrd, Agricultural Attorney of the Colonial 
Company, with Mr. Jenman and myself as non-technical mem- 
bei\s to go into the results of the experiments, has been formed 
and has unanimously adopted the following resolution : — 

Passed by the Sugar-cane Committee of the Board of Agri- 
culture, British Guiana : 

That the results obtained by the experiments on the small 
plots whicli it is necessary to employ during the earlier stages 
of the inquiries into the relative values of new varieties of 
seedling sugar-canes cannot ^be received as indicating those 
consequently obtainable on tfie commercial and economic scale, 
the conditions of which in important respects are necessarily 
materially different. 

For decision as to the economic value of a new variety of 
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sugar-cane it is essential that results be recorded as obtained 
on eauos grown on estates’ scale, and treated under factory 
conditions. 

We have in British Guiana, at the i 3 rescnt time, 'JiJOO acres 
under strict chemical control, a^ perfect as exi'-ts in any ]>art 
of the world. Mr. Scard lias 1,500 acres in varieties, and at all 
the plantations (of which they are now fudy fifty-two, oAving 
to ainalgamations)» experiments with sc(‘drnig and other 
varieties are being carried on as a continuation of the 
experiments with varieties Ix'gun in small plots in tlic Botanic 
Garden, and, after careful selection, gradually extimded to 
larger areas. I hope within the next cughteen montlis t(> Jiav(‘ 
the figures of the results so obtaiiuMl. 

In sticaking as 1 have w ith regard to the unrelia bilit \* of the 
results obtained from small plots, it shoidd be clearly under- 
.stoo<l that I am not running d<evn small plots. I advocated 
their uses many years befon any other official cluaniNt at 
present in the West Indies had (!ome out here. Small plots 
are neifcssary, but. they are iiee(‘s.-ary evils bet‘ausi^ tiersons took 
the results obtained on them an«l worked tluan out as though 
obtainable on a large scale; W'ium they t>roci‘cd(Hl to actually 
plant on a large area and got dilTerent results, tlu'v beeame 
distrustful of all results recorded from the small plot^. The 
sooner the aid of the plant(‘i> can b(* enlisted in eairying out 
exporiiiients in t)ractical woik, whether the syslmn of manu- 
facture Avas the open taxa'ln; and muscovado, or the f'actoiy and 
vacuum t>au, the sooner shall we be able to attain tlu^ results 
desired. 7110 varieties most generally under enltivaticm in Dtmi- 
erara, arc U. 145, lOih 95, 71, and B. 147. Thcsi‘ two all largely 
planted. B. 147 has given similar residts on small plots in 
British Guiana to those ol)fained in Bful)ados, and a curious 
thing Ava.s that in Dcmerara it raloojuHl in a most Avondcrfnl 
way. There were two groups or classes of these vai ioties : those 
that gi\e heavy cixips of cam* ])c‘r acre sonu‘ yield as much as 
seventy tons of cane, but unfortiinatcdy nothing like that- 
pr()[)ortion of >ugar, and other.-' that give a Ionv ci*op of canes 
but a good pro) )or lion of s\igar. Pos.sibly those' vai ictics that 
)3roduce heavy ci'o))s of caiu's are suited to poor laiuls. 
D. 74 and D. 95 have* dt)ne Aveil in Ix3uisiana, In British (uiiana 
they yielei small cre)ps’ of cai3e*s but i ieh jiiiee. As si>on as 1 can 
get the results of the eNpcrime'nts le)ge‘tlK‘r, they shall b‘‘ 
forAA"arde*ei to tiie Dei)artme*iit e)!' Agriculture*. 

The* PuHSiDKNT; The diseaission, to-day, has been a valuable 
one. If we continue our ex[)(‘i'iments amf, regularly, publisl] 
the results Ave shall certainly bcnedit the sugar irLelustrie^s in 
these Colonies. While I aelmit that larger areas aie* ne3ce‘ssary 
for the best result*-', anc mu>t al.s<j carry on the small- {dot 
system in s))ecial eases, lu aeldition te) ^uporvis.ing tliii experi- 
ment stations under scicJitilie control, •( is important t4iat the 
officers- in (‘harge should be in umcli Avith the ))ianters, carefully 
observe the cane.s whih^ growing, amily/.e tin* juice, and be 
thoroughly conversant witlj the ciiciimstanccs of the industry. 
The laboratory Ava)rk shouhl be in full syjiipathy and liarmoiiize 
with the estate work. This, 1 believe, is fully reeoglli^ed 
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already by the official chemists in the West Indies, It is a 
most hopeful sign when all the leading authorities connected 
with sugar-cane growing in these Colonies join, so heartily, in 
efforts to improve tlie industry and to place it on a sound 
scientihe basis. The refei'ence I have, already, made to the 
absence of regular officdal reports on the sugar-cane experiments 
carried on at Trinidad and British Guiana will, I hope, result in 
our obtaining such reports in time to be printed and circulated 
before the annual Conferences. There can be no doubt as to 
the earnestness and zeal of those who are in charge of the 
experiments, and we have very tangible evidence of that in the 
excellent papers and in the discussion to day. 


THE PROSPECTS OP THE SUGAR INDUSTRY 
IN JAMAICA. 

BY HERBERT H. COUSINS, M.A., F.C.8. 

Government Analyst and Agricultural Chemist, Jamaica, in 
Chemical charge of Sugar-cane experiments. 


A century ago the seaboard of Jamaica was girdled with 
sugar estates, even places far from the sea and involving most 
lab^orious cartage were able to produce sugar and rum profitably. 
Lands and situations far from suitable for cane cultivation 
were brought into use, under the stimulus of high prices and 
limited production. 

THE PRESENT DIMENSIONS OK THE INDtTSTRV. 

With the steady growth of the world’s competition in 
sugar production, the full brunt of which has been borne by 
the British West Indies, a very different allocation of sugar 
areas now obtains in Jamaica. The seaboard girdle of sugar 
estates has vanished— on the north side, St. Mary and Portland 
have entirely abandoned the sugar-cane for the banana. 
St. Andrew boasts but one estate, while the once famous sugar 
parish of St. Catherine has but 1,000 acres in cultivation. The 
following Table will give a general idea of the present dimen- 
sions of the sugar industry of Jamaica as represented by 
estates of appreciable size. 
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TABLW I. 

Sugar Estatks in Jamaica 1901, * 


District. 

Total area * 
in canes. i 

Acres. ' 

! 

No. of 
Estates, j 

Average | 
area canes. | 
Acres. 

i 

Proportion i 
of estates 1 
under canes. | 

(1.) 

Westmoreland ' 





Hanover 

7,168 

41 

174 

1 

1 <> 

St. Elizabetli ^ 

' 




(2.) 

St, Janies 1 





Trelawny ; 

! 8,787 

1 

51 

171 

J 

St. Ann I 

j 




(3.) 

Clarendon 

j 

4,301 

18 

228 

.'■o 

(Vere) 

1 




(4.) 

St. Catherine 

j 

j 1,164 

1 5 

233 

1 

TT 

(5.) 

St. Andrew ... ...'| 

St. Thomas j 

966 

6 

161 

1 

'i T 

Total 1 

1 

i 

22,331 1 

121 

184 

1 


It will be seen that some 121 estates, representing 22,2M1 
acres of canes, now exist. These average 1 H4 acres c^a(*h of cane 
cultivation — representing but one-ninth of the total area of 
the estates. 


YIELD OF PRODLCE. 

The following figures (Table II) give the return of sugar 


* This Table does not include small cultivators’ areas of canes. In 
the total acreage of canes in Jamaica was oIBciaUy returned at 26,121 acres. 
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and rum for the crop of i899| which on the whole was a 
favourable season. 


TABt.E II. 

Yield of Sugar and Rum for Crop op 1899. 


District. 

i 

Sugar in 
hogsheads. 

1 

Rnra in j 

puncheons, j 

. w 

asj 

s S' 

n 

Rum 

per acre, i 
Puncheons, j 

(1.) 

W estmoreland ... 






Hanover 

7,163 

7,286 

5,289 

100 

0*74 

8t. Elizabeth 






(2.) 

St. James ... ...' 






Trelawny ... ... * 

8,737 

7,809 

5,616 

0*90 

0*64 

St. Ann 






(3.) 

Clarendon 

4,301 

6,020 

3,070 

1 1'40 

1 

0*85 

(Vere) 




! 


(4.) 

St. Catherine ... 

1,104 

1,471 

000; 1-20 

0*57 

j 

(5.) 

St. Andrew ... ...| 

St. Thomas ... ...j 

i 

966 

I 

1,052 

688 

1*09 

0*71 

Total ... 

1 

( 

22, 831 

! 

123,098 

15,929 

1*06 

1 

0*71 


The average yield for Jamaica in a favourable year thus 
amounts to about a ton of sugar and thr ee-quarters of a pun- 
cheon of rum per acre. These figures sum up the commercial 
asiiect of the Sugar industry as at present carried on in 
Jamaica. 1 now propose to consider each district seriatim, 
noting the special conditions and circumstances obtaining and 
suggesting some obvious means of improving the sugar pros- 
pects in each case. 
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WBSTMORteLAND, HanoVBR AND ST. ElIZABBTH. 

This area should be marked uut as one particularly favour- 
ed by nature for sugar-production. Although as regards the 
crop ot 1899 it was surpassed by the Vere district in yield 
per acre, ati examination of ilie ci*op returns over a series of 
years would show that this district is far more uniform and 
consistent in production, and receives annoro regular and more 
. plentiful rainfall. 

The soils vary greatly, both in consistency and in natural 
fertility. Some of tlio Westmoreland estates hii ve to deal with 
decidedly, poor lands, and high farming is necessary to get a 
reasonable stand of canes every year; drainage is also a practi- 
cal difficulty iu some instauc(‘s. Other estates, however, rejoice 
in extremely fertile soil and can reap large crops of first-rate* 
cane^ at a low cost of ])roduction per ton. From the figures 
published by Mr. P. Grog in tlie Journal of the Jamaica. 
A (iriculturnl Society for 1900. it would appear that the cost of 
growing canes in this district on two average estates was a 
little less than O.s. ])or ton delivered at the mill. Other planttu's 
have given me figures slightly lower that this, but the basis of 
calculation Avasnot the weigh- Ijridge as in Mr. Greg’s estimate. 

A visitor to this district is struck by the signs of healthy 
development already appearing. Young men of brains and 
enterprise are here Avorking aAvay Avitli faith in the future and 
confidence in the soundness of sugar under conditions of 
efficiency as regards crushing and majuifactnre. 

It is gratifying to liear of a group of estates having 
freed itself of an enoiinous debt by less than* a decade of 
thrifty and intelligent management, and of the establisJiment 
of a centralised factory. 

Considerable interest lias been shoAvn by sugar managers 
in Jamaica in the new plant of machinery at Cornwall estate. 
Mr. W. Farquhai son sends me the following figures as to crop 
obtained there. 

Acres cut 172, canes 3,359 tons, average density 90^" B., tons 
of sugar 261, puncheons of rum 87 (10,466 gallons), tons of cane 
per ton of sugar 12 8, tons of cane per ‘ ton and puncheon ’ 9*6. 
The mills expressed 78 per cent, from plants and flnst ratoons 
and 74 per cent, from second ratoons. Thi.« is an estate Avhere 
cane is grown under difficulties, and yet has yielded an addition 
of quite 50 per cent, by the introduction of double crushing 
and evaporation in vacuo. 

At Holland estate in St. Elizabeth is to be found a modern 
mill which gives an expression almost, if not quite, equal to the 
double crushing plant at CornAvall. 

Efficient milling is the first watchword of the progressive 
planter in Jamaica. A conservative estimate would place the 
initial losses at 30 per cent, in the majority of Jamaica sugar 
estates. It would also seem that one good- milMs better than 
two inferior mills crushing tandem. 

Rum is the vital feature of the prosperity of several estates 
in districts Borne ^Oermau rums* of good reputation are 



produced and this has deterred several planters from installing 
a modeiii outfit for evaporation in vacuo. It is difficult to get 
up an esoteric enthusiasm for * German rum’ since it is associat* 
ed with mediaeval sugar management, is steej^ed in rule of 
thumb and at best is but an assistant to adulteration. Yet it 
pays, and in some eases is the sole mainstay of the estate. 
Looking at the matter broadly, I think it is an undoubted fact 
that ‘ German rum’ has prejudiced the sale-value and jmblic 
estimation of Jamaica rum. It also makes it impossible to 
protect the valuable asset of the name possessed by Jamaica 
rum, since certain Jamaica rums are undrinkable as such and 
serve solely to flavour multiple puncheons of continental 
potato spirit. I was much struck on going through some of the 
stillhouses in this and other districts to find the great variation 
in the yield of rum obtained from successive fermentations 
Apparently carried out under identical conditions. If ‘rums 
can be improved from 2«. to 6/ii. per gallon’ (H. S. Hoskins) the 
yield of ordinary ‘ common clean’ could certainly be increased 
25 per cent, in most still-liouses by ensuring uniformity of 
fermentation. This would mean a gain of £30,000 to £40,000 
a year in the island’s production of rum. It is to be hoped 
that it may soon be possible to apply to Jamai(*a rum those 
methods which have played so important a part in the modern 
breweries and distilleiies of Hritiiin and the Continent of 
Europe. 

Central factories are now being talked of here and would 
undoubtedly be a success. Mr. Greg has shown that an estate 
would be better off selling eane to a factory at 10s. per ton than 
yearly facing the troubles and risks of its own muscovado pro- 
cess. A profit*of is, per ton would be such a sufficient agricul- 
tural return that enormous crops would be raised should a 
factory be started in any suitable neighbouihood. At Retreat 
Mr. W. Parquh«\.ryon is doing this on a modest scale for the 
coming crop. A centralised factory is to be erected at Appleton 
estate and it is hoped that 1,000 acres will be planted here and 
the crop dealt with by a compact and well organised modern 
plant. Holland, a former property of the Gladstone family, is 
an estate that is making a liold bid for success ; 1 ,500 acres of 
flat, alluvial land are hero available. Heroic methods in the 
way of trenches ha ve worked wonders and we have not seen 
finer canes on any estate in the island. 

Seedling cancs have attracted a good deal of notice in this 
district. The results obtained have been very encourag- 
ing to the eye, in several instances, but no exact figures are at 
present available. Seedling trials in this district have been 
arranged by the Board of Agriculture and it is hoped that the 
results wdll lead us in the desired direction, 

FeHxlisers are little used at present. Trials are being made 
on two typical soils, and opinions as to the virtues of cowpeas 
vary, but most planters are of the opinion that they afford an 
excellent means of reinforcing the fertility their eane land^. 
Experiments to test this are on hand. The use of American 
ploughs and cultivators is extending and there is a brisk 
demand for balf*bred Indian cattle for draught purposes. A 
devdopment oi the eugar indi^atiy would immediately restore 
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the shattered prospects of the peiikeei>ei’s, and tliere has been a 
good deal of enterprise sliown lately in the pureliase of pure 
bred Indian stock for breeding purposes. 

Gene ml Con£lasi(mi<> To improve the industry in this 
district the following points dcunand attention : 

1. The establishment (»f ‘centraT or. iH'rhaps more practi- 
cable, of ‘conti alised’ factories. 

2. Improved nulling on individual estates and the abolition 
of the muscovado process whert^ (ierruan rum is not a considera- 
tion. 

8. A reorganisation of the still-house loiitino. Clicmical 
control of the liquor and the use ot selected y»^asts. 

4. Improved drainage, more thorough cultivation, attention 
to the needs for green dressings and fertilisers. 

5. Careful and systoiuatie trials of seedling canes. 

0. Kmployment of trained book-keepers capable t)f carry- 
ing out a chemical control for ordinary factory i)iu‘poses. 

St. Jamks, Thelawny, St. Ann’s, 

These parishes are classed together as having a ctjrtain 
predominant featni o in common, namely, a dt'fieient rainfall and 
a low average yic4d of eanes. Many estates ratoon eontinnons- 
l> and boast eane-tield's which have not been replanted for over 
half a century. Despite the low yield of cane, the returns of 
sugar and rum arc often remarkably good. Rum has b(*en tlie 
chief mainstay in most cases, and the* following table givijig tlfe 
results of the two last crops at five estates belonging to the 
Hon’ble H. Sewedl lias l)een vf^ry kindly propni’ed and placed at 
my disposal by H. 8. Jloskjns. Ksej, the attorney-in-clu\rge. The 
following statement by Mr. Hoskins will carry great weight as 
coming from the most responsible sugai* manager in tlie parisli 
of Trelawny : - 

‘ I now forward the statistics of five sugar estates in tJiis 
parish as requested. Hyde, Vale Royal and (Jambi-idge are 
planting and ratooning estates, Steelfleld and Hraeo ratooning 
only. 

‘ We liavo no means (d* wi'ighing our canes and calculate 
a load of canes giving 100 gallons of cane juice as being to 

four-fifths of a ton, 

* With regard to tlie sugar prospects of this parish, unless 
prices for produce improve considerably, cane cultivation w ill 
have to be abandoned, Hast a/c sales o£ sugar in New Vork at 
8 events showeil net proceeds of £5. 10, 10 pta* ton ! Common 
rums net £5 pei' pshn. less than last y(‘ar and fine rums have 
not done as well. Such prices on fop of a di*y year and small 
crops spell heavy loss. Hetter and more ])owerfid machinery for 
crushing the cane is sadly needed, and eanes that will not be so 
seriously affected by dry weather. Wliat variety is now being 
planted in Antigua and is reported to give fair <*i‘ops yearly?* 

‘ Our tonnage of canes per acn* is very small, but as you 


* Mr. Hoskins is now carrying out h systemalic trial of selected seedlings ^ 
with the assistance of the Board of Agriculture. 
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will see from the returns (Table II) the other parishes are not 
doing much better. 

‘ Where is our cultivation at fault and how can it be 
improved? This has worried me a good deal. In 1900-1 the 
estates cut more plant canes than ever, the land had been 
thoroughly forked and fertilised — dry weather ensued and the 
returns could not have been less from old ratf)ons ! 

‘Trenching and drainage have been much neglected, in 
fact almost ignored. Tlio rule in Louisiana appears to be that 
the bottom of the trtmch should be 18 inelies below tl)e bottom 
of the cane hole. I recejitly gave instructions to dig down and 
round a cane stool and to wash the dirt out of the roots. The 
roots W(*re found to spn.wl laterally until they met and inter- 
laced with those ]:)lanted 1ft. h in. on eacli side and to descend 
from four to six feet. The I'oots simply packt'd the soil. How 
deep is it iiei'essary to drain? Estates in Trelawny lire too 
small and can not be amalgamated, 

‘Mr. Sewell has to pay 11 overseers, 25 book-keepers, 11 
engineers, 11 head men, to do work that 1 o\ erseer, 5 book- 
keepers, 1 e-ngineer, 1 head man do at Money Musk (Vere) for 
(/olonel Ward. 

‘The latter works, I was informed, 190 head horned stock 
and 00 mules. Mr. Sewx‘ll having no train ways, has to keep 
1,720 head horned stock and 080 mules. 

‘ Money Musk does not s[)eud a penny for carrying green or 
drj^ trash or for sunning ami drying it. Mr. SewcOl's estates 
employ over 100 num and women and 120 childien weekly on 
this work alone. Ami the Money Musk mills cxpr(‘ss probably 
70 per cent., the Trelawny mill 55 per cent., of the weight of 
cane in juice. As you w ill notice from the statistics (Table III) 
it is the prices obtained for rums that Jiave kept tin* es twites 
going. Sugar is a seeomlaiy considei*ation and reeeives very 
little attention and is saerifieed for rum to a very large extent. 

• Rums ean be improved from 2,s. to O.s. a gallon, but there 
is no certainty about the maiiufactuiH* at present: the same 
process does not always give the same results, — the materials 
that go to make it tlinVring with different seasons and the 
cjuality of the canes. 

‘ I .shouhl like to see 1^10,000 deducted from the education 
grant and devoted l.o Experiment stations and laboratories as 
in Hawaii and Louisiana.' 


(Sgd.) 11. S. HOSKLVS. 
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Mr. Joseph Sliore of St. James, as the representative of tlie 
Jamaica Aj?ricnltni*al Society at this Conf<‘rc‘nee, will contribute 
a jiaper and I will h».avc all furthe.r consideration of the needs 
of this district to his superior knowledge and experien(*e. 

Cl \ KX I M )X, ( V K K L ). 

The plains of Vere l epresent a inagnilicent stretch of level 
alluvial soil which is excellently adapted to the growtli of the 
sugar-cane. The soil vaiies a good deal and from tweuty-liv(‘ 
saniph^s which are being analysed in the (Jovernment Ijabora- 
tory, I arn already ctu taiu that it exhiV)its marked variation 
in mechanical com])ositi()n although fa illy uniform chemically. 
On th(‘ whole*, tin* soil of this district tends to he stilt and the 
subsoil in many cases is <(uit<‘ impervious. A geiu'ial lac'k of 
lime is also apfiartmt. Tin* local experiences of a]»plying marl 
)ia v(* been most satisfac'loi y. Tlie rainfall is very lickle -in some 
years lu'ing as low as tliirty inches, while in ISSC) ns mu(*li as 
nimd-y inehes wert* re(‘or(lt‘d. The total rainfall, lu>W(‘ver, is not 
the <u*ii(*ial fa(*tor hnt rath(‘r its distri))ut ion. In some years a 
prolonged drought has pra(*ti<*ally destroyed the crop. The 
Milk river is now being canalised to irrig.'itt* this di<-trict. and 
a means of ensuring l■t‘g^lar crops sct'ms within actual 
raug(‘ of view. 1 would, liowever, nige the authorities most 
earnestly not to })<‘rmit a single yai-d of ii rigathm water to lx* 
us(‘d until the estate's have establislu'd an adeepiate* system of 
diviinagcL Tin; w at(*r-logg<xl, feV(*r-strieken plain of St. Catlu*- 
rine which was first irrigated, and is now after y<*ars of 
stagnation Ixung di‘ain(*(i in a hair-lu‘art(*d nuiniicr, will he 
ent indy (X‘lips(‘d by t In* agricultural and human disastei's tliat 
would ce'rtainly follow the' iri*igati<»n of (In* \'e‘re ('stales trUJiouf 
ih'auwiiv, A firm stand in this maltt*!* is most vital. .Mon'over 
tin' drainage' must lx* eh*e*p and tina-ougli. 

It is <*e)nfielently to he* e*xp(*ctc<I that this distrie*l, ratiemally 
irrigatcel, will lx* a most piexlnctivc sugar are*a. (ire'al. elcv(*Io})- 
nu*nts ai*(* tei Ix^ expe(*t(‘(l. and Vh'i-e* slionlel staiiel out as the* 
most- e*t1icie*nt (*xampl(‘ (»f meulern sugar proeluction in tin* 
islanel. 

The cc'uti'alised factory e)f (sdone'l Ward, at 

.Money Mnsk, where' (In* e-ancs from foni* ce)nt igue)iis instates 
arc workeel, is an e)bje*ct lo-^-^on of the* sple*ne]iel po-sibilitie^s e)f 
sugar in this district. Critics miglit line! fault with the 
('.cononiy of (Itc nn'thods of manufacture cmi)le)ycel anel suggest 
a more economi(*al ce>ml)ina(ie>n of ma<*liinery, but in) one can 
ele'uy tin* fact (hat Coloiu'l ^Varel has built ui> a. sph*neliel 
industry by gradual ainl (•outiniie)us improv(‘nn‘Mts anel that he* 
produe'cs sugar me)i’e* cln*aply than any enhe'r ]>lanU'r in the* 
island. From the elata givmi in. Table* IV, whieli was kindly 
pre'parcel for me* by M r. .1. Fox tlie e'ne*rgctie manag(*r e)r this 
enterprist', it will be* sex'u that the* ee»>t of gre>wing eanes on tin* 
estate including 150 acres of new lanel, which had te) be cli'arcel 
and stumpe'd, was l^e. h/. pei* ton of cane. To this must 
be aelele'd the* charges for management, cutting and carting t<j 
the mill in order to compare this tiguro with the Westmore- 
land estiniati* already given. There is no doubt that the 
Money Musk (.'anes cost decidedly less, althougli the aetual 



figures are not for publication. Tables V toX gives the rainfall 
and the yield of sugar and nini for lliis estate <»ver a stn’ies oX 
years. Tliis is an instruct iv(‘ collection of ligiirt^s il lust rat- 
ing the t'ffect of iin])roved cultivation and methods of inann- 
facture on the output of tln‘ i‘>tate, and lias a v«‘ry piactieal 
teaching for th(» giaieralitx .Iamai<a sugar (‘state's. Kxpe'ri- 
inents on ftu’tilisers and (‘ane vari(‘ tie's art' in progress. Basic slag 
was diagnosed as the most suilabli* phospliate for these soils. 

St'cdling cam's are being tric'd sonu'what largt'ly, but it- is 
very doubtful whetlu'r any vaiic'ty at pi’i'st'ut grown is an 
improveuK'nt on tin' seh'ctc'd Whitt' Tivinspart'ut gent'rally 
tadtivated in Jamait'a. irrigatiem may rendt'r possible' the' 
successful cultivation of I). Oa on tin' lighter soils and pt'ihaps 
one or other of t lu' st'lt'ett'd Barbados .-c't'dlings on the' heavit'i* 
lands. 

A wt'li matuit'd sc'ht'mt' for a C’t'ntial factory has been 
brought foi’ward, and it is to \)o hopt'el will soon bt't'omt' a 
reality of the' snct'i'ss of tin' vtmtiirt', ninlt'i* good manage'nn'iil, 
thert' can bt' no elonbt at all. The agiie'ultnral anti hxal 
t'oinlitions are so t'lninently favourable', ami tin' iriigation 
will set a seal t»f ec'rtainty on tin* rt'tuins from perhajis tin' 
most ft'rtile agrieultuial plain in .Iamai(*«\, 


TAin.r: iv. 

KxrKNniTruK ox Moxiov Musk Kstatk kuom /VutiUST 1, IhhH 
TO Jn.v :b, 1901. 


fVtnc CifNivafiou. 


Pre>pai*iiig land this ineliides tln^ entting down, 
digging out stnniiis. and clt*aring of I50 acres 
of new land 
Ploughing 

Lining hind, and digging cant' ln>lc,>^- 
Procuring to])s, carting and planting ... 

(^arting and ajiplying mannic 
Trashing 

("leaning cant's and turning (la-.h 
liining, digging, and ch'aning trcmclu's 
Procui'ing toils and supplying caiics 
Hoc-moulding t'ant's .. 

Plough-moulding canes 
Harrowing land 

l^lanting pt'ase (for grt'c'ii di't'ssing) 


i' s. <1. 


•i:i7 17 \\ 

ISS I 9 
1 7)0 17 1* 

:wr) n> in.( 
i!ir> 2 o ' 

27S JO 
Ll.Tl S S 

T20 :v l‘ 
1 10 0 0 ^ 
207 11 l.i 
22 10 ()“ 
0 12 0 
0 7 0 


XHSm. 17. Oi 


21,120 trucks of cam's cartt'd (as ptn* mt'inorandum) for tin* 
crops. Each truck calculated at 1,800 |l». caucs will give' 10,880 
tons, 7 ewts, 2 rjrs. weight, of canes, at a cost t)f \tl, tier ton. 
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The 1901 Crop. -923 acres, 2 roods, 6 perches cultivated, 
made 1,525 tons, 2,210 lb. net, vacuum pan sugar, and 526 
puncheons rum. 

Rainfall in 1900—39 inches and 90 parts. 

Trucks of Canes Carted on Monev Mfsk F^state iyui ('rod 


1901. 1901. 


January 2tt ... 

.. 1,229 

April 13 

... 1,594 

February 2 ... 

... 1,150 

„ 20 

... 1,746 

„ » ... 

... 1,328 

„ 27 

... 1,811 

„ ](i ... 

... 1.070 

May 1 

... 1,888 

„ 2:5 ... 

... 1,<S05 

11 

... 1,53(5 

MarcJi 2 ... 

731 

„ IS 

800 

„ 10 ... 

... 1,138 

Juno 22 

424 

,, 2:1 ... 

... 1,179 



.. 30 ... 

... 1,77(5 


24,129 

April 4 ... 

... 1,418 




TAin.K 


MKMO ok llAINM’Al.l 

A(‘REA(iE 

IN ClTJ/riVATION. AND 

PuonrcE 


MADE ON Monev Musk and IvNUiUTs FIstates 
I' lioM 1<S77 TO 1SS5. 



liainfail. 

Aci'eag(‘. 

('rops. 

Il(‘hiai ks. 

i 

T 

7 * 

(h 

r/j 

U 'i 

f 

. 1 



3 



t Ic 

t 

Z 7) 1 

be ;i: 

r- 7 


0 

a 

V-1 

'Z 

o. 

0 1 0 1 

;cs 





1877 

35 

32 

1 

475 |o 

30 

186 

291 

Sugar Potted in II lids. 

1878 

69 

HS 

610 2 

1 

389 

28(5 

„ 

1879 

94 

31 

488 1 1 

27 

126 

21 iv 


lJi80 

29 

63 

316 2 

30 

308 


.. 

1881 

58 

67 

434 2 

26 

:{7:{ 

208 ; 


1882 

( 

32 

89 

479 1 

27 

«(lCi 

322 

„ ,, 

1883 

21 

99 

178 0 

37 

415 

22 s 


1884 

31 

91 

47(5 3 

17 

322 

187 

! 

1 1885 

41 

43 

360 ; 0 

20 

223 

1 190 

(’enlrifugali/ed. 
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tahli: vj. 

:MK>U» Ol.' K AIMWl.L, A( HKA(;K in ('ri.TlVATION. AM) 

MADM ON iMoNKV .\\1) {rllKI-'NNVU'll KsTA'I'KS 

y<MU)M ISSli TO ISOl. 



^The aotnal iu-miKt? in cultivat ion for ISSO, was f28 ac*i’os 

3 roods 17 poles, but 20(» acres were left as stand ov(ns, 
on account of the flood. 



58 


TABLE VIL 

Memo oe Raineali.. A(’heage in Celtivation and Prodece 
MADE ON Money Musk, (JREENwirii, Carlisle and KNicaiTs 
Estates erom 1892 to 1901. 


Years. 

[lain tall. 

Aereage. 

Crops. 

Remark? . 

7* 

i ' 

i 

1 

7* 

1 

Acres. 

Roods. 

T* 

p 

Sugar. 

Tons. 

Ruin. 

Puncheons. 

1S92 

:{2 ! 

! 

74 

079 

2 

29 

809 

873 A 

Sugar Centrifiigalized. 

1898 

T.\ 

80 

099 

8 

15 

515^ 

474 

*» »» 

rsoi 

n:5 

89 

782 

2 

88 

1051 

988 

1 

1895 

80 

00 

719 

1 

29 

091 i 

0(i5A 


1890 

89 

',U 

702 

1 

1 

1 

88 

025 A 

48 li 


1897 

02 

i 77 

70S 

i 

t 

1282 

179 


1898 

59 

89 

1 

i 

748 1 1 

1 

i 

1 29 

1059 { 

80 1 

I 


i 

1899 

87 

; 

757 

t 

;8 

i 

t 

! 

I 

i 

15985 

1 512 ^ 

1 


1900 

89 

90 

747 


i 

1 

I i 

1 

940 

854 

1 


1901 

43 

80 

928 

' 2 

I 

i 

i 

: ts 

1 

1525 

1 

1 520 

1 




.*■>0 


TAIll K VIII. 

AhvMo UK Rainkall, A(’ri:\(.i: ix CiM/riVAriux A\n IMioDri K 
AlADK OX VAUMSLK KsTATK KHOM 1 SS I TO \SS)\ . 


Years. 

Rainlall. 

__ . 

(/! 

a; j: 

S i 5 

A 

9 

0* 

1 ^ 

o 

9 

2-1 

(.'rups. 

|i 1 si 

!K H 1 l5 S 

Remarks. 

IS81 

1) 1 1 

90 

109 

0 ; 

0 

12:} 

74 

1 

j 

I 

1SS2 

:57 

132 

ISO 

2 

0 

2S:} 

I7)2i 

1 

j 

1<S88 

2() 

87) 

100 

(» 

0 

177 

00 1 


1884 

80 

(33 

193 

: 

0 i 

( 

0 

laoi 

70 

1 

1885 

1 

Oil 

85 

101 

0 

0 

1 1:} 

88 


’ ISS(5 

00 

0 

1 .70 

0 

0 

i 1 

.77) 

i Sn.ua r pulltMl in 
' Ik )UNln‘.*n In. 

! 1887 

1 

.*)() 

8 / 

100 

0 

0 

200 

121 ; 


i isss 

1 

o;l 

17 

188 



170 

08 


i 1 8811 

IT) 

80 

177) 

0 

0 

1.80 

78 


181)0 

1 

20 

11 

181 

0 

0 

10)7 

11)1 

! 

1 1801 

7)7 

28 

no 

0 

0 

70/. 

18.1 

! 

i 

1802 

j 

;i2 

' *)•) 

nil. 

nil. 

nil. 

nil. 

nil. 

1 

i iso;^ 

ISO I 

88 

1 

! 

20 


1 

- 

- 

- 

08k* crops rroin 1.802 
(o {lal(^ have* )MM‘n 

.)A 


' 




[ rcapi‘H a.t Mom‘V 

1 so.*') 

80 

01 



- 

- 


1 

1 80(1 

17 

81 

- 

, 



! 

1 

1 



TABI.E IX. 

Raixfau. ox Caki.isi.k Estate fkom 1S84 to lS0i3 


eo 




TAHKK X. 

]{AIXFAl.f. OX MoXKV 31r<K Kf-TATK FROM ISSt TO ISOli. 


01 



December. 
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St. (Catherine’s. 

The chief estates in this parish, at present, are Caymanas 
and Worthy Park. The former is a low-lying swamp to which 
the Government permitted the use of irrigation water without 
any practical provision for drainage. The results have been 
most lamentable as regar ds the health of the estate, and doubt- 
less the yield of cane and the quality of the juice have been 
seriously prejudiced by the sodden state of the cane-pieces. 
Such a cane as D. 95 practically refuses to gi*ow here, being 
|)oisoned by tlie stagnant waiter which often rises almost to the 
surface of the soil. Apart from this, Caymanas for some years 
was the leading estate of the island and it is still in the frcjiit 
rank. 

Worthy Park is deserving of especial mention as owing its 
continuam-e as a sugar estate to the use of fertiliser’s as r’eeoin- 
meinh'd to the owmer by iny predecessor*, the IJoirble h'raiicis 
Watts. Recently two schemes for Central fa<*tories. on rather 
ambitious lines, have be<‘u put forward with a considerable 
weight of responsibility behind them. One purposes to establish 
an enoi’inous sugar jiroducingareain the plains of 8. (Catherine, 
using the I’ailway as the distributing agent; the other is located 
in the fertile district of St. Tliomas-in-the-V'^ale w liei etiiiormoiis 
crops of canc* per* acre were formerly grow n. 


St. Andkiow and St. Thomas. 

The most interesting instate' at {iresent in this disti'ict is 
Albion in St. Thomas owne<l ami managed by JMr. J. (iiinaii. 
The light, poor soil is irrigated by the Vallahs water anil 
with the help of fertilisi‘i*s a large crop of cane is obtained. 
Much of the land can not be ratooned. llei’e Mr*. Gi*inan 
recently produ(*cd tliirty-two tons of vacaium crystals from 
eight acres of 13.95, (hat is four tons pci* a(*ri* as against a yield 
of two tons per acre from Whitt* Trans[)aiciit. At this estate 
canes arc bought from the peasants at S.v. to 12.s. per ton 
according to 1 1 ua I ity and the owner informed me that he was 
offered nuire eane than ht* eould deal w ith, Tabli* XI gives 
analyses of the jui<*e of 1X95 as compared with tlie White 
IVansparent from tht^last crop and from thi*cc very dilTe rent 
soils. Albion is a light, loose soil under irrigation. Amity 
Hall is a sound loam under rather ari<l <.*onditions. Holland 
a stilT clay, very dilfieult to tlruin. The general ex[)crience 
seems to be that 1X95 w here it can be grown, is a very great 
improvement, as a source of sugar to the Transparent. Favour- 
able conditions seem to be a light, well -drained soil and a fairly 
good rainfall or irrigation. ()n heavy, stiff soil tht^ Transpa- 
rent is the only cane, ami this also holds w ith the arid districts 
referred to. 
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TABLK XI. 

Comparative Sogah-oa^jb Analvsejs 
Seedling I). White Tranujxtrentf and Purple Streak* 


I 


Cane. Estate. 


c 

. 



Si 


1 ^ 



. "5 

i . "5 



0) 

0) 5U 


9 

o 

o ^ 

' o 9 

CM 

O 



•<* 



■ .s ^ 

' c/: <73 

i 

.s 

0) 

P 


V' 

o 

0 

o i 

0 



£ : 

5* 


I 

o 1 


X 


Hi 

o 

o 


O 



1 

Albion 

iV.hl 

1-.S2 ' 

i 

■00{i 

87*5 

8*0 

IX U.-J 

Holland 

5 1*5 

2--1.S i 

•078 

1)3-7 

8*2 


Amity Hall 

0 1*5 

2*12 

•08:3 

1)2*1 

31 

1 / 

White 

Albion 

58*H 

POt 

•01)3 

83-2 

i 

1 

! 5*7 

! 

1 

Trans pa rent 

Holland 

55*0 

■ 2*28 ^ 

•100 

1 1)2-3 

' 7*2 

i 

; 

1 

Amity Hall 

05*8 

: 2*05 

! i 

i 1 

•173 

1 

i 

1 

*705 

1 

1 Purple Streak 

Holland 

57-8 

; 1 

•227 

' l)()-l 1 

10*1 


A great development of tin* sugar industry should arise if 
the <nvners of the splendid alluvial lands in the Plantain 
Garden district would abandon the lickle banana and decide to 
grow sugar-cane instead. Tables XII and XIII givc^ the 
results of analyses of soils and subsoils recently ina<h‘ at the 
Government laboratory, which slum Aiiat a splendid soil is hen* 
available for cane cultivation. With the liberal rainfall of the 
district and the D. 115 cane, I would predict tJiree tons per acre 
of vacuum crystals as a normal output for this district. 



Axalysks of SolUi PROS! Plaxtaix Gabdex Distrust. St, Tho>ia.s. Jamak a. 


(54 
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TABLK XITI. 


Mechanical Analyses of Sou.s from Plantain Garoen 
District, St. Thomas, Jamak a. 


! 

i 1 


■ 

■ 


T3 

5 

1 

j 

Agricnltl. 

clay. 

« ! 

53 1 

1 f 

• 1 

Depth. 

Stones 

Gravel 

Sand. 

CO 

c. 

Silt. 

Fine 

Silt. 

Clay. 

z: Total.! 

■J. ; 

S ; 

^ 1 

ijsurface 

in. 

1-0 

- 1-39 

4-71 

2001 

51-46 

7-24 

1-81 

0-45 100-00 

! 1 soil, 

j 2 Surface 

0 


7-04 

29-10 

45-00: 

0-15 

1-55 

7-28 100-00 

I 1 soil. 
^Surface 

0 

•69 

8-Sl 

29-88 

45-83! 10-29 

1-80 

8-75 100-00 

1 soil. 
JSurface 

0 

MO 

8*22 

26S3 

48-80‘ 

0-78 

1-20 

7-44 100-00 

' soil. 
5Sni'faee 

0 

‘01 

15-15 

80-80 

38-74 

7-10 

1-19 

; 1 

j 

0-22 lOO-OO! 

soil. 

() Surface 

0 

8-40 

r>-r)-2 

30-08 

, 

47-85 

5-18 

0*51 

7-41 100*00 

j soil. 
7SurFa(‘e 

0 

•67 

18*81 

25-88 

45*44 

7-85 

1-87 

0-18 i 00-00 

i soil. 

8 Surfac(‘ 

0 

' 

•17 

1 '00 

89-07 

16-38 

0-02 

traces 

0-15 100-00 

s<»il. 

0 Subsoil 

0-21 

•10 

9*00 

j 

80- 1 1 

12-57 

9-75 

2-85 

4-90i 100-00 

10 Subsoil 

2r)-:io 

•02 

1-78 

j 81-71 

15-63 

7-12 

2-01 

4-55 lOO'OO 

!1 1 j Subsoil 

!37- IS 

1 

- -20 

2*10 

j 41-11 

41-71 

0-28 

0-02 

4-81 100-00 

1 1 

|12 Subsoil 

: 0 21 

! : -'ll 

1 *50 

82-20 

40-02 

7-50 

2-52 

5-88100-00 

blj Subsoil 

!25-.‘h) 

j -82 

’ 21 2 

85-18 48-71 

6-10 

1-80 

5-34 100-00 

1 li SubsoiljliT- lS 

i i 

•15 

1'75 

31 03 

1 

1 54-42 

1 

' .5-49 

1-78 

5-38 lOO-Oo' 


CONCLCSION. 

Exc‘(»pl for llio arid districts wher^i irrigatittn is not avail- 
able, sugar lias a bright futpro yet before it in Jamaica on 
iiiodern lines. We can tell ihe world of capital that we cay 
produce a ton of cane in Jamaica a< a price that no other island 
of the West Indies (*an approach. Our agricultural position in 
the matter is unimpeachable. Faith, perseverance and work 
are alone needed to lift the sugar industry of Jamaica into the 
very foremost rank of the island’s industi'ies and sources 
of wealth. 



BATOONING ESTA7BS AND CENTRAL 
PAOTOBIBS IN JAMAICA. 


BY .JOSEPH SHORE. 

Member of the Board of Agriculture, Jamaica. 

It is pro|>osed in this paper to deal with ratooning estates 
in Jamaica, giving a rough outline of the method of conduct- 
ing them, of the cost ot* production of sugar ami rum, and of 
their relation to Central factories in comparison with the pre- 
sent working. These ratooning estates are usually situated in 
the driest districts ot* the island, where th«^ average annual 
rainfall rarely exceeds forty- two inches and is uneipially dis- 
tributed. The yield of (‘anes is therefore less than in more 
favoured places, hence the ftgures her(‘ given afford a safe basis 
in <*onsideiing the paying power of a central factory. So far 
these estates have nothing to turn to in the event of being 
comi^elled to shut up. 


MAXrRlNO.* 

The same cane Helds have been cultivateil year after year 
for over a century, the soil being free, and the small rainfall 
not allowing of plants being put in rcgulaidy. A detinite system 
is observojl, whereby e\ery cane-piece is manurcMl everj^ tlmee 
years or so: one-tenth of the acieage btdng ‘ fly-penned.' and 
about one-ftfth being jiiaiuired with eattle-pen dung, twery 
season. The ‘fly-penning’ is done by folding the eattic at 
nights on the freshly eut cane piece, an acre at a time, grass 
being spread over till tlie peji be eoered w’hen it is moved on 
to the next acre. This inetho<l affords a means of making the 
manure direct on the land and answers Avell in free soils. The 
eattle-pen dung is forki‘d in around the roots just wdien the 
cane.s are beginning to joint, after the crop is over. 

The vacant s]iots, that show up w hen tin* sprouts begin to 
grow after cutting, ate *'-upplied,’ tops being planted with dung 
in these spaces (except in the penm*fl land which does not 
require further manuring.) After the light May lains are 
over, any gaps left are ‘stocked’ <iuring autumn rains by 
planting parts of the healthy stools in tliem, manure being 
applied both to tlie old stool and the plant. Some pieces are 
forked, in addition to those referred to, and a small amount of 
artificial fertilizer applied. 

The eattle-[)eu dung is made in standing pens convenient 
y) the works, w here a lot of refuse megass etc. is collected : and 
in one or two spots near the cane-field, handy for the supplier. 
In these pens the stock are ‘dreesed’ during the <lay, and folded 
at nights during the out-of-crop period. The usual allowance 
of working stock (cattle and mules) is ratlier under one head 
per acre, and a considerable amount of niamire is made, snffl- 
elent for the upkeep of the estate, helped out perhaps 
seaweeil in the case of seaside properties. Of course each estate 
has a certain proportion of land in guinea-grass for supply- 
fod46r to the pens and a good run of common pasture 
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for feeding the lierd during the day. All this neeesaitfvtes an 
expenditure for keeping up walls and fences, cleaning pastures, 
keeping up roads, and tending stock, in addition to the cultiva' 
tion of the canefields. Plenty of wood for fuel is also a necessity, 
and this is got from the pasture land, where are generally 
pimento and logw^ood trees which help to bring in a little money 
to keep up the estate. 


CUT/nVATlOX. 

The canes grown arc what are known as • white trans- 
parent,’ ‘striped transparent,' and ‘black cane.' These seem 
to be the littest for ratoon ing whicli have survived, all other 
kinds tried having failed in this respect. Many attempts have 
been made with new v'arietios whitdi have done wcdl on ‘ plant- 
ing ' estates - giving often fifty tons pei* acre but as y(»t not one 
has shown itself a good raiooner. Experiments are still being 
made in this direction, and it Is hoped that good results may 
follow. The ‘tops' for planting are carefully selected, only 
those that are stout and healthy, with no sign of borers, being 
used. There is very little evideiu*e of the borer as a rule in the 
eanes ; though some estates are troubled with it. It has been 
found from careful observation that the planting of castor-oil 
Volants in and about the fields lias a marked effect in reducing 
the number of bored canes. This has also the effect of keeping 
away eatcu’pillars from cassava and other cultivated plants, no 
lUmbt through the butterflies (swarms of which fly along at 
certain times) disliking the odour, and passing !)>'. 

Of late years planters in Jamaica liavo gone in more 
for draining, with good results, ami the soil gets more turn- 
ing up. Formerly manure was applied very lieavily per acre, 
but now less is given with plenty of forking, and the applica- 
tions are more frecpient. 

Much of the planter's time is taken ii[> in preparing for and 
attending to the rnanufacdure of jiroduce : were the mamifa**- 
ture done in a factory more attention would be giviai to the 
Held work and better results obtained. 

.MAXTTFA<TrRK. 

Crop-time is usually from January to June or July, tlie 
wea;ther being dry as a rule during that tinu* (‘xce])t perhafis 
for a few showers in April and May, The process of mamifac- 
ture is the ordinary muscovado, the cane-juicc being boiled 
in an open battery with a Wetzell jian to finish up with, the 
sugar being centrifugalled and bagged. Tin* oane mills are very 
ineffective, not extracting more than fifty-five per cent. There 
is a large quantity of molasses in the sugar which of course finds 
its way into the stillhouse and helps to make a large ])ropor- 
tion of rum. Not more than fifty or fifty-five per cent, of the 
indicated sugar in the juice is recovered as sugar, the rum 
^counting for most of the balance ; but there is a great waste 
in the crushing, fully fifteen per cent, of the weight of tlie cane 
being left in the inegass in the form of juice, which would be a. 
loss of twenty-seven per cent, on the crop at the lowest estim ate , 
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The sugar ix)1arizes 88 to 91, and the rum is what is known as 
‘ good common * bringing, in the London market, slightly more 
than the quotation for ‘common clean.’ 

(X)ST OP PRODUCTION. 

The cost of running a ratooning estate in not too favourable 
a situation is given as follows ; — 

per aero, per ton cane, 
£ s ( I s (1 


7 0 0 7 0 

18 0 10 


15 0 1 5 

4 0 2-i 

8 0 2 
1 18 0 1 10 

0 0 1,1 

Total cost ... £11. 10. 0 12. 0 


Those figures arc based upon tlie average of five estates on 
the north side, containing in all 900 acres of canes. The yearly 
average return i.s eighteen tons cane.s per acre, and the average 
crop is 060 tons sugar and 580 puncheons (each 120 gallons) of 
rum—a total of 1,190 casks from 900 acres. As rum is of as 
much consideration as sugar (often of more), planters generally 
count the number of casks (sugar and rum together) in figuring 
the crops and expenses. 

This return shows sugar as *74 ton per acre, and rum as 
*59 puncheon- a total of 188 per acre: the proportion of rum 
being nearly 100 gallons per ton of sugar. At this rate the 
cost per cask is £8. 12. 6. placed in shipping port. 

At present low prices the receipts per acre are : 

£ s d 

*74 ton sugar at £1 net ... ... ... 5 8 7 

*59 puncheon rum at £8 net ... 4 14 5 

£9. 18. 0 

or a loss of £1. 12 per acre of canes 

If these estates grew canes anil supplied them to a factory 
the cost would be much reduced by reason of there being no 
need to keep the tradesmen, and no need of such expensive 
management wdiere no manufacturing would be done. 


Laboui’crs' wages, including culti- 
vation of cane-fields, manuring, 
cleaning pastures, walls and 
fences, attending stock, headmen 
and watchmen, tradesmen, ear- 
rying produce to wharf, etc., 
burning lime, repairing estates’ 
roads, and manufacturing pro- 
duce 

Purchase of stock 
Lumber and supplies, bags and 
shocks 

Taxes and rates 
Wharfage 

Salaries including engineer 
Sundries, including droglierage, etc. 



The cost ill hucIi case would he : — 



pn 

• acre. 

par ion cane. 


£ 

s 

d 

s d 

Labourers' wages 

4 

0 

0 

1 5A 

Fnrcliase of stoc'k ... 


10 

0 

lOl 

Lumber and snp])lies 


1 

0 

•4 

Taxes ami rates 


4 

0 


Srdaries 

1 

0 

0 

1 n 

Sundries, iiieindiiig extra ma- 





nure 


0 

0 

t 


£(). 10. 0 7. 


Tlds Avorks out at 7.s*. od. per ton of eanos vert'd, hut- 
doe> not ineludt' jt'id- of (‘stalt*. Avhieli will ht* about 21.s*. p(»r 
aei i' of eanes. inakiii^j: tlie t*ost S.s\ (k/. pta* ton, or a ]>rolit at IOn. 
}H'r ton, of 27s. pta* acre. 

On many |)lantin^ <‘stal(‘^ in irootl tlislrieis, wlieit' tbt‘ 
j'elurn pta* acre rtvit hes an axt'ia^o of tAvtaity-li ve tons and 
ovt'r, eanes can ht' laistal at a (‘ost of i)s, pt'r ton : hnt this can 
only he done Avhert' tlu‘ aereajrc is lai’^^t? ami tht' land h'vel. On 
these estates siiji^ar (*an st-ill Ik‘ ]) rodneed at a pro! it nndta* the 
old system, the largt' aertav^::© ad vantaKeonsly placed as icgavds 
hoth situation and rainfall, turning out big ero])s for very 
little i‘\tra oxpens(' in management and mannrt'. ^ 

\Ver(' a fa(‘tory to he started in the' district rederred to, 
tlu* same at*reag(' of eanes, 9()t), xxonld with tin* latest impioved 
appliances and donhh' ei nsliing turn out at h^ast 1,250 tons 
sugar aiul '500 pum*h(‘on> rum a total of 1,550 casks against 
1,100 at pr('S(‘nt : an inert'asc' of thirty ))i‘r cent. The sugar 
would 1 h of the host (juality (it for home eonsumption and for 
grocery iinrposes in the Tnited Kingdom thus rendering the 
industry inde}K'nd<‘nt of the American market. The cost of 
prodn<*tion of sugar in tlu‘ factory would he as follows, allow- 
ing for a standard of 0 Hanme for cane juice, ami an extract ion 
of at least s(‘\enty |)er cent, from mills, w ith a, I’ceoveiy of 
eighty per <'ent. of sugar* : 


Ju s d 

CaiK's, say b*5 tons at lO.v, ... ... 0 10 0 

Hands in works ... ... ... ... SO 

Bags, oil ami stores ... ... SO 

Fuel ... ... ... ... 4 0 

U<‘nt, taxes, in.surane<‘, etc. ... ... 0 0 

Wharf hands, drogherage, i*le. ... .. 1 0 

Salarie.s... ... ... ... ... 10 0 


Total cost per ton, free on hoaril ... ... iiS, 10, 0 


A factory to work up the abov<‘ (juantity avouIcI cost not 
move than £12,000 erected, and tin? profit on tin* sugar (taking 
the present market jjrice in London low. [)d. less 5w. QtL duty 
and ex|>enses) AA Ould be 30w. per ton. The rum w oidd net 



(deductuig mat of mannfaeture and eank) at least £6 i^er pun- 
cheon ; so tliat the profits would be 

1,250 tons sugar at .. ... £1,875 

300 puncheons rum at £6.*. . ... ... 1,800 


£3,675 


or a return of fully 30 per cent, on capital laid out. 

This estimate is based on the understanding that the works 
of one of tlie estates be utilized, necessary alterations being 
made : and also that a wharf be leased Avhere the produce can 
be droghered coast-wi.se to the vessels that export it. 

Thus far these figures only take into account the present 
acreage, but in all districts there are a number of settlers and 
small lund-owiicrs who would be* glad to grow canes and sell 
them to the factory, thus increasing the output of sugar. From 
these settler.s there may reasonably be expected an additional 
fifteen or twenty i)er cent, of canes, and tlie factory would do 
the most good in their case as they would have a steady market 
for a product they like to cultivate better than any other—a 
product which is the only one to be depended on in these dry 
districts where fruit d(;es not do well. 

SUnsiDlAHV INDUSTRIES, 

The sugar (piestioii is not the only one, liowever, tliat a 
factory caJi take up. The machinery for sugar alone would 
only be at work for three or four months at most, lying idle 
for the remainder of the year. To be of more benefit to the 
coniinnnity at large, the factory might have in addition to the 
appliances for sugar-making, apparatus for pulping and curing 
coffee : for making starcli from cassava (which is a very com- 
mon article of cultivation) ; for pressing oil from the seeds etc. 
of the numerous oil-producing plants ; for extracting fibre from 
cocoa-nut husks and the many fibre plants that grow in these 
districts ; and for sawing veneers from the valuable mahogany 
and other liard- woods so common there also. 

A fair proportion of sugar made would be refined during 
the process of manufacture, thus supplying white sugar suita- 
ble for preserving and canning. It seems strange that in a 
country when^ sugar is made and where oranges grow wild no 
maiTiialade is made for export, but a large (piantity is imported. 
The same remark holds good in regard to other fruits such as 
guavas, mangos, etc. which could be canned and exiiorted 
largely. 


GOVERNMENT ASSISTANCE 

It must be understood that tlie land is very undulating, 
rising from sea-level up to an elevation of over 1000 feet. The 
canefields are in the hollows and on the gentle slopes ; the high- 
er land and the rocky hills being pasture or woodland. The 
settlers are generally higher up than the estates, and grow 
cocoa-nuts, cassava, coffee, and perhaps a little cacao in the 



71 


Hheltered glades. Tlie factory might then be the centre for 
purchasing and properly prepai ing for market all the products 
that gi*ow in the neighbourhood, and this can easily be done 
outside of the sugar season at a very small cost for preparation, 
the motive power for the appliances being already establislied. 

It is but right that the Government should give hnaiicial 
assistance (not siibsulies) in starting factories of the kind pro- 
posed here : especially in districts where at present fruit cun 
hardly be grown, but wliere there are other products— which 
can only be properly handled on a large scale “-undeveloped. 

A loan for this purpose would bc^ the best investment the 
Government lias yet tried, and would, besides returning all the 
capital with interest, result in rendering the country prosper- 
ous, and yielding imieh largei* revenue, eollec'ted from a people 
able and willing to pay. There is no need that the matter be 
gone into blindly, but that proper estinuites be obtained befui’e- 
hand as to the iiaying power of the factories in the different 
districts, and due se<!arity taken. By making the factories 
co-operative the risk woidd be taken by all eoiieeruetl and tlie 
profits divided among them in projiortion to supply. 

At these institutions agricultural training (‘ou hi also bt^ 
given to the peo[)le in a practical way, experi meats being con- 
ducted by skilled men, in view of all that (?are to inrei*cst them- 
selves. Ill fact the factory shouhl be not only a Ci‘ntn‘ for the 
purchase of products in the raw stale, but also a, centre of 
instruction in agriculture wlu‘rcby these products may be in- 
creased. ^ 


DISOGSSION. 

The Hon’ble F. VVatth ( Leeward Jslamls) : In JSDU, when 
I left Jamaica, there was a general tendency to abandon sugar 
for banana cultivation ami I placed before the Governor, in a 
semi-oflieial manner, my^ ideas uf the possibilities of the sugar 
industry and pointed out the desirability of ilevoting more 
attention to it. I am glad to notice from the pajiers read, that 
there is now a tendency to incpiire into the possibility of 
increasing the production of sugar and introducing Central 
factories. I am of opinion that tlie development of the sugar 
industry, on Central factory lines, in the deep-soil districts of 
Jamaica, would be a safe and sure undertaking, more so than in 
some of the smaller islands. This opinion is supported by the 
figures put before us as to the cost of sugar production in those 
districts, showing it to be possible to produce canes at some- 
thing like 6s. i3er ton. That seems, however, a rather low 
estimate ; but I adhere to the opinion that a system of Central 
factories in the plains of Vere assisted by a scheme of 
irrigation, would be a good thing for Jamaica, and 1 hope 
that in a short time, with the agitation that there is in the West 
Indies for Central factories, the Jamaica scheme \\ ill come to 
fruition. Certain estates weie spoken of as ‘ ratooning con- 
tinuously.’ That, 1 take it, means that there is no replanting 
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of canes, little cultivation, and that the planter is content, 
year after year, with such crops as nature gives. That certainly 
points to the fact that in these localities there must be a won- 
derful depth of soil and marvellous fertilit>'. If the Jamaica 
planter fully utilises tliis great fertility by cultivation, the 
sugar industry of the island, oven Avith the very low prices 
obtaining, need not be neglected. 

One is almost liorrified to hear Mr. Shore say that the 
amount of sugar extracted from the juice of the cane is from 
50 to 55 per cent. It Avas however qualified by the statement 
that a great deal of tiiis apparent loss was regained in rum. 
The Jamaica planters should remember that they are making 
German rum Avhich is used to undersell Jamaica rum. Whether 
this is a wise thing to do is a matter for tliem to consider. 

The Hon’hle S. Olivikr (Jamaica) : I am onl^^ an amateur 
of sugar cultivation and mamifacturo, but 1 have taken great 
interest in those industries and have had good opportunities of 
observing them in all the West Indian Colonies. 1 must say 
that when I first visited sugar estates in Jamaica, and especial- 
ly those ratooning eHtat<^s <»f which Mr. Sliore lias sj)oken. 1 was 
a good deal shocked both at the methods of manufacture and 
the aspect of the croi). The crop on these ratooning estates in 
Trelawny and St. James is a dense groAvth of short slender cane 
with a suriu’ising number of rings, and it was a mystery to me 
how any profit <*oiild be iruwle out of such (cultivation. The 
explanation in regard to these estates lies in the special value 
of their rum. Tlie survival of the sugar industry in other ])ai ts 
of Jamaica is due to the extraordinaiy cliaraeter of the soil in 
certain favoured districts. The i>lains qf Vere and St. Tliomas- 
in-tlie-East are deep deposits of alluvial mud washed, down 
from hills of old volcanic detritus. ‘The Westmoreland sugar 
estates lie in a well watered alluvial plain of partly similar 
origin. We have lield our Oavu in Jamaica more by good 
fortune in such soils than by our own deserviugs, whilst 
planters in other islands who deserved more of tlu^ industry, 
both in regard to their cultivation and to their jnannfacturo. 
have gone under. But liaving survived and having learnt 
from the example of (/olonel Ward, Mr. Griiian, and (jther 
enterprising planters wljat our soils can do for us with even 
moderate improvement in maehinery, I think Ave have come to 
the eonclu.sion that we can lAiove that C>entral factories have a 
better chance of success in some parts of Jamaica than almost 
anywhere else. We owe much to Mr. Francis AVatts for 
encouraging us to open this line in Jamaica : we have b(‘eii 
folloAving it up ; we htwe been Avaitiug patiently to hear Avhat 
Avas to be done in Barbados and Antigua, but liaving got rather 
tired of Avaiting we have now formulated .schemes for certain 
factories on our own account, Avhich avo hope wc inaj", before 
long, be able to bring into being. 

The Prissidknt; We have had a singularly interesting 
acirouiit of the sugar industry in Jamaica. There are no doubt 
many present who would be glad to learn hoAv it is possible, in 
any part of Jamaica, to produce canes at a profit at six shillings 
per ton. In Barbados it in said to cost on an average about 
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twelve fehillings and at Aiibigiia about ten shillings toprodiu r a 
ton of canes. The su<‘cess of (Vnlral factoiics de]Knals almost 
entirely on tlie cost of (*mies. The information ])laccd hefure 
us to-day sliows that in some districts of Jamaica, (\mti*al 
factories sliould Inive good prospi'cts of success. 1 believe that 
all Central factories in the West Indies should be worked on 
co-operative t)rinciples. Th(‘ planter who takes tlie great ci* 
part of the risk >honld reciave, in athlition to an agreml price 
for his eaiies. a fair slian^ of th(‘ profits of tlie factoi*y in onler 
to meet losses to wliieh his (*ro])s are expO'<(Ml by ins(*ci and 
fungus pests, hurrieanes, etc. It was hoped that Central fac- 
tories would havt‘ been ah-eady established at Barbados and 
Antigua. Kven if bounties w<n*o abolisliinl I x)-morrow, Central 
factories would still be neei ssary, for thc^ smalhn* West Indian 
Coloiiies could not hope to eom}>eto on (‘ipial terms with 
countries wheic the higliot skill ami tlu' bt‘sl,^ machinery 
art^ already enlisted in the industry. 


THE FIELD TREATMENT OP CANE CUTTINGS IN 
REFERENCE TO FUNGOID DISEASES. 

HY AUniJIlT lioWAUO. U.A., A.!<.<‘.S.. 

My(‘ologist and Agricnltuial Le»-turer to the ImjKnial Di^iKirt- 
ment of Agriculture* for tlie W(‘st, Indicvs. 

During the f»lanting sevison of lh()()-l iji Barbados my 
atlention was arrested b\ the Ijirge iiumlxu' of cam* cuttings* 
whicli cither did not grow at all, or tli(.‘ young shoots died 
sfiortly afttu' they a])pearcd above* gj’emnd. On sonn* e)f tin* 
estates the* aiiiounl e)f sup[)l\'ing ' wliicli bad to be* done* was 
large* ami above* lU) pew e*i*nt.. whicli a ge>oeI many i)Iant(‘i*s say 
is the* average* as a gcnewal rule. On e xamining a ve‘ry large* 
nnmbe*r of tlie*sc deael cuttings, it was fe>unel that th(\v we*i*e* 
lilh'el with fungus myea*linni and spores w hich we;rc ielemtical in 
the majority eif e-ases. aiul \ve*rei feauid to be*loMg te) the* same* 
hingus. It appeared probable* tlu*re*tejre that this fmigns might 
have* something to elo with the* nem-gormina tion e>r tlie* cuttings 
in which it occurred and that, in ge^noral, the failure eif e*utt’eigs 
to grow might be due to the att.ae?ks eif fungi and cspee ially 
e)f this particular fungus. The* eiconemiie* inifiortane’e* eif the 
.subject a|)poared to justify «en imjniry intei the w hole? epiestion. 

Tlie general imprc.ssion atmaig practical men as to the* 
death e>f the cuttings was tliat it was due to elreinglit. and it 


‘ la this paper ‘ cuttings * rt'l’cr pierc's of thr ste'ia of fl)(' f ;oa; wtirjj dn 
not include the ninin growing point, 'rinsf’ portions which inoluHc the? main 
growing point are referred to as ' tejp>.* 
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must be admitted that this view has been found to be partly 
eoiTeet, but the part playi^l in the question by another factor 
— fungi — was not realised. Indeed, the existence of a definite 
fungoid disease of cane cuttings in the West IndievS does not 
seem to have been noted before. At any rate I can find no 
reference to it in the literature of the subject. 

CVrsK OF OfSKASK. 

The particular fungu'^ referred to above \vas found to be 
identical with ThivlariopHiH othaceticiiH^ Avhicli causes a disease 
of cane-cuttiugs in .Java known as the i)ine-apple disease, 
first investigated by Professor Went (2) at the Wt‘st Java 
Kxp^n'iment station in 1808 and afterwards i)y Dr. Wakker 
(3) at the East Java station. It i« proposed to give the 
name of tlie piue-applc* disease to this disease of cane-cut- 
tings in the West Indies, both on aeeouut of the fact that 
it was originally so described by Prof. Went and also on account 
of the charact(‘risiic odour of pine-ai)ples which can be detected 
oil splitting open canes or cuttings attacked by the disease. 
The fungus lias been noted in Barbados, Trinidad, Grenada, 
St. Lucia, St. Vincent, and Dominica and on specimens from 
Surinam, British Guiana, and Antigua, so that it is probable 
that it occurs in all the West Indian Colonies where the sugar- 
cane is cultivated. It is (piito common cm ‘ rottcui ’ canes, 
on heaps of discarded cuttings and the* waste cane left in 
estate yards at planting time. Hence all ‘ rotten’ canes should 
be destroyed and the heaps of cane h'ft over at planting time 
got rid of daily. The fungus occurs also in Antigua pine-apph^s 
gaining ac*cess at bruis(*d surfaces, and is one of thc^ causes of 
the decay of these fruits during transit. 

The life-history of the fungus has been worked out in the 
laboratory of the Department of Agriculture and Prof. Wentzs 
(2, fi, 7) results have becui c'c^nfirmed and some additional facts 
established. Thc^ fungus forms brown spores {vonidia) in laige 
numbers and with great rapidity; they are easily distributed 
and can be seen with the naked eye on affectcnl emttings as a 
black mould. The life-history of this fungus is des(*ribed and 
figured in No. vii of the Lectures to Planters delivered in Bar- 
bados in 1901, to be published in book form. It has been 
proved to l>e identical with the inacro-and mici'o-eonidial 
stages of Mr. (». Massee’s Tvichosphaeria Sacchari and is 
described by Mr. Massec* (1) and the writer (9) in the Aumils 
of Botany, The life-history is simple. On the exhaustion of 
the material on whieli the fungus is living two kinds of spores 
(macro and miero-conidia) am produced in a similar way fixini 
certain portions of the fungus. The larger spores (macro- 
conidla) are formed in the interior of the cutting while the 
smaller ones (miero-conidia) are formed at the cut ends as a rule. 
Both forms of spore are produced by the contents of certain 
parts of the mycelium of the fungus collecting into blocks, and 
these portions look like tubes filled with a row of beads. After 
a short time the ends of these parts of the mycelium bi'eak down 
and the blocks are forced out as a chain of s^>oi*es. These are 
c<4oui'less at fii*st but soon become dark*bruwn, and being 
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produced iu great numbers give a black mouldy api)earanee to 
the cuttings ip which they are formed. These sporos germinate 
veiy quickly, in an hour or .so, and to this is due the rapidity 
with whidi the fungus is able to destroy heaps of cuttings. 

It was found that when sound cuttings are dipped in water 
eont^iining the spores of ThivlarinpsiH that infection takes place 
at the cut ends, and that wlien these are coated with paraftiii 
wax that infection takes place at a bruise or at cracks in tln^ 
riiid. Infection also takes place when sound and diseased cut- 
tings are inixe<l together and it was found tliat tlie spores are 
the means by whi<*h tins brought iiboiit. blfty of such 
infected euttiiigs on being planted tUed, and were found on 
examination lobe penetrated by the fungus iu all directions. 
Fifty similar but uninfected cuttings planted at the same time 
germinated normally and gave rise to young canes iu the usual 
way. 

Having ill this way [irove^l that thi.^ fungus is the cause 
of deatli of many t*iittings. aiul that infection takes place* by 
spores at tin* cut ends or at bruises or eraeks, it was ])ossible 
to study i lib'll i gently tlie ipiestioii of protecting cane cuttings 
against tliis disease. 


K KM K OIKS. 

The method oi’iginally adopted by Frofe^ssor Went (*i) in 
.lava in 1893 was to coat the cut ends of the cuttings with tar 
mixed w itii a little arrack. Hefcrring to this iindhod in 189t) 
Frofessor Wont 01) writes:- 

•The means of pn'ventiiig the disease are very simple. They 
consist in protecting from the air tlie cut surfaces of the cut- 
lings. This is done by means of tar. previously rendered more 
li<|uid by the aildition of a little arrack. On estates where this 
method is emj.!oye<l the disease has ceased to show itself.* 

Lat(*r the subject was investigat'd b}" Dr. Kajin*rling (8) 
at the West .lava station in 1990, who compared tlie germinat- 
ing power of two-eyed cuttings (that is, euttiiigs bearing two 
lateral buds or eyes) when treated with tar and Bordeaux mix- 
ture resiKJctively. He found that a larger number of buds 
germinated in tlu* latter ease than wlien tar was used. His ex- 
periments however are open to objection, and 1 have been 
unable to confirm his results. 

These .lava methods of treating cane cuttings are apiiarent- 
l\ new to the West Indies, and it occurred to tlui writer that iu 
all probability dipping the <*uttings lir.st in Bordeaux mixture 
and then tarring the ends would be likely to give the best 
results siiK'e in tliis way the cut ends, the weakest places in the 
defensive armour of the cuttings, are doubly protected, and 
further any cracks or bruises are rendered fungus-proof by 
the Bordeaux mixtuie, and at the same time fungi round the 
node are either destroyed or their development prevented. It 
appeareil desirable therefore to test the value of tar, Bordeaux 
mixture and the combined treatment in protecting cuttings 
from fungoid attack. At the same time the methods iu use in 



76 


Bar badoH— namely yoakiug the cuttings in water alone, lime 
wash and Queensland solution’*^ — could be examined. 

The lirst thing to do obviously was to find out whether 
Bordeaux mixture and tar harm the cuttings in any way, and 
accordingly the germinating power of similar cuttings, some 
untreated and the others dip|>ed in Bordeaux mixture and then 
tarred, was compared. In the first experiment two sets ol 
twenty-five three-eyed cuttings were used and planted flat. 
Twojity-one days afterwards it was found tJiat all the cuttings 
had grown but that only thirty out of seventy-five eyes had 
developed in the untreated cuttings, while seven ty-three out 
of seventy-five liad developed in those tivate<l with Bordeaux 
mixtuni and tar. The weather however was extremely wet 
during this exoeriment and the cuttings were under w'ater for 
soTn(j time. The expeiaimait was tlitai re[)eated and two .sets 
of on(‘ hundre<l three-eyed <*ntti ngs were used. 

Twenty-one davs afleiwvards the. lesults were found to 
be: - 


TAUI.K I. 


X(>. of 
cuttings 
developed. 


No. of l\‘rcentageof 
eyes eyes 

devcIop(‘d. developed 


Treated witii Bordeaux 

mixture and tar 100 2f)7 

Untreated 100 250 


SI) 

88 


The results of* (hoc cxpeiimeiits show^ that tlic double 
treatment eertainly has no injurious elft^ct, of the germinating 
powder of tlie euttings. 

It now bc‘eame neccs^ary to test tlu' value of Boideaux 
mixture and tar when used alone and eombined in protecting 
the euttings from infeetion. Accordingly K)0 three-eyed cut- 
tings and 100 toi)s were treated as follows: — 


T.\I5LI-: II. 


A. 

100 tops 

rntreated and infected with spores 
•of Thichtriopsis rfhavcUciitt, 

B. 

100 cuttings 


U. 

100 

Tarreil „ 

1). 

100 

Bordeaux mixture „ 

K. 

100 

Bordeaux mixture 
. and tar „ 


solution riT|>:iml l»y mixing uik' pint of crudt: 
acid with lOO^gallcms of water. 



Twenty-eiglit days afterwards the enttinpfs were «'xaniinod 
witJi the following results: — 


Total no. of eyes 

TAULK 111, 

Perec*ntage of 

Porcentiige of 

developed. 

eyes developed. 

cuttings which 

Tops. A, 71 

24 

grew'. 

11 

Cuttings B. 11 

3 

0 

C. 15;i 

aj 

8.5 

D. 224 

75 

1)8 

K. 232 

77 

100 


These results show that Hoi'deaux luixturo alone or com- 
bined with (ar is very elT<u‘liv<‘ in preventing infeetion and 
better than tar. They alsti show that * toi)s ’ arc* not so easily 
destroyed by tin* fungus as ‘ cuttings.' I^his lattc'V n’sult was 
again obtained on reptaiting the experiment with 100 untreat- 
ed and infected tops wlnm forty i^er ecmt. were 1‘ound to grow 
while sixty pei ecait. were dest 1 (»v<mI. On repeating this expm*- 
iinent a thii-d time, during wJiieli tin* weather Avas much di‘ier, 
only twenty-six ))er cent, of l In* inf(‘eted tojKs developed. Tin* 
reasons why these results were obtained are given latm* when 
discussing the genei'al beaiing of (ht* exjxn iments. 

Nc'xt it was d(‘siral)l(‘ to lest the vnlm^ of tin* mc'thods now’ 
in vogue in Barbados for tlu* tivatnuait ol‘ (‘uttings, nami'ly, 
soaking in watcn*. in liirn* wa.sli, and in (^ma'iisland solution 

A(*t*oi (lingly oOO t hr<'<*-ey<*d cut tings w(*r<' trc'ated as Collows: 


'FAmj*: IV. 


A. lOOeuttbigs Boi'd(‘an\ and tar 


hdVxdcxl with 


H, 100 

O. 100 

I). 100 

K 100 


sp(jn‘s. 

W'atc'i* for 1 2 hours 
Lime wasli for 12honrs 
Queensland solution Ibi 12ho\ir.^ „ 
rntreaUd 


Twamty-eight days aftcn-wards the cuttings w'erc* (‘xamimxl 
with the follow- ing rc3snJts: 


TAULK V, 



No. of 

Pereemtage* 

Pea cmitage 


ey(‘.s 

of i‘ves 

of cMittings 


developed. 

d<wc*]oped. 

develo]H‘d. 

A. 

217 

82 

07 

H. 

32 

11 

15 

V. 

48 

10 

20 

1). 

25 

.s 

18 

K. 

10 

• J 

5 


Those re.siilts show that uoiie of the j)resent methods arc* 
to be eoinparod in efficiency w ith Bordeaux mixture* and tar. 
They have no doubt been of some use, as cuttings imnier.sed 
in water, lime wash or Queensland .solution are not so likely to 
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become infected when submerged as when allowed to remain 
in the open in the estate j^ard. Again soaking with water no 
doubt removes some of the sugar from the cells of the cuttings 
near the ends and thus renders it a little more difficult for the 
fungus to gain entry. 

It is evident that the treatment with Bordeaux mixture 
and tar and with Bordeaux mixture alone are by far the best 
of those tested up to the present and are practically i)erfect. 
Which of these two will ultimately be found to give the better 
results can only be determined by experiment on a large scale 
on the estates thems(‘l\ es. In the tests described above 
only one hundred cuttings (sufficient for one-twelfth of an 
acre) were used and th<' results cannot be expressed in terms of 
an acre since any error would be multiplied twelve times in 
the final result. The results obtained liowever serve to estab- 
lish a case for ex|)eri meats on a large scale which it is ho)»ed 
the planters will make for themselves. All that is necessary is 
to take a four acre field and treat the cuttings on each acre as 
follows : — 


rutreated. 

I 


TABIiE 


Soaked in 
water, lime 
wash, or 
Queensland 
solution 
according to 
the regular 
estate 
practice. 


Twelve hours 
in 

Bordeaux 

mixture. 


Twelve Jiours 
in Bordeaux 
mixture and 
tlien tarred. 


The number of ‘ supplies’ hi each plot should be recorded 
and the general character of the ‘ spring’ noted. If in addition 
the canes are weighcfi at crop time the advantage of establish- 
ing a uniform spring at the first planting ivill be determined. 
It is reasonable to suppose that the plots which grow uniforml.s' 
from tlie liegiitniiig will give a higlier tonnage of canes, or at 
any rate more sugar than those where a considerable amount of 
supplying has to be done. Again, if the canes grow after the 
first planting they will, in Barbados, be established before the 
dry season sets in. In all the experiments described above 
the climatic conditions were exceptionally favourable to the 
cuttings. Rain fell in abundance and therefore a good ‘spring’ 
resulted. As however such favourable conditions are by no means 
the rule but dix)uglit is often experienced at planting time, 
it appeared desirable to conduct further experiments during a 
lieriod of comparative drought. Such unfavourable conditions 
might be expected to thiH^w light on the comparative value of 
ti*eating cuttings with Bordeaux mixture and tar or with Bor- 
deaux mixture alone. The double treatment ought to give the 
better result, Further it appeared desirable to compare the 
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eflpect of dipping cuttings in Bordeaux mixture with thwt 
obtained by dipping them first in a solution of copper sulphate 
and then in lime wash. In this latter case Bordeaux mixture 
would be formed on the cutting and might be more etlicaclous 
than when cuttings are dipped in previously prepared Bordeaux 
mixture. Accordingly an experiment was started on December 
18th, that is, after the usual planting time in Barbados, with 
(JOO three-eyed cuttings and 800 tops wdiich were treated as fol- 
lows 


TABM-: VII. 


A. 100 cuttings ... nntteatetl and uninfected. 


B. 100 cuttings 

C. 1 00 top.s 

I). 100 cuttings 


, K. 100 (Sittings 

F. 100 tops 

; fi. 100 cuttings 
JI. 100 cuttings 
1. 100 tops 


untreated and infected with spores 
of Thi(^Iariopsi.^, 

untreated ami similarly infected. 


<lipped for one iniinit(> in per (HMit. 
solution* of copper sulphate and then 
ill lime wash. The cut i‘nds were thmi 
tarred and tlie cuttings infected with 
si»ores of Thwlaviopsis, 
dipped in copper sulphate solution and 
then in lime as in 1), and afti^rwards 
iufectt'd with spores, 
treated similarly to F. 


tre^ated with Borileanx mixture and tar I 
and tlnui infected. 1 

treated with Bordeaux mixture alom^ j 
and tlnai infected, 
treated similarly to H. 


The cuttings were examined on February 10th, two months 
after planting. During this piuiod the rainfall amounted to 
2‘03 inches only. Sixty-four parts (*04 inches) fell fiom Decem- 
ber 18—31 inclusive. ’03 inches during January, and *10 inches 
from February I ~10. During the period October 18 to Decem- 
ber 18 during which the majority of the above expeiirnents 
were conducted, thp rainfall on Mr* same field was 13*.'> inches. 


per cent, solution of copper sulphate means one which is made by 
dissolving 2it pounds of the sulphate in 100 pounds of water. Since one gal Ion 
of water weighs 10 pounds, a 2^ per ceat. solution is made by dissolving 2^ 
pounds of copper sulphate in 10 gallons of water. 
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Tho result of the above oxj)eriinent was as follows : 


TABLE VIII. 



i 

I Total buds 
germinated. 

1 

i 

I Percentage 
; buds 

germinated. 

Percentage 

cuttings 

germinated. 

A 

22 

' 7 

■ 

22 

1 

1 

B 

2 

1 

1 

1 

2 i 

c 

..1 i« 

1 

5 

Iff i 

1 

I) 

84 

2S 

72 

E 

1(1 

5 

U*> i 

F 

...| (11 

j_ _ 

21 

5G 1 

1 

G 

128 

|:i 

1H1 ' 

H 

...i 52 

17 

44 

I 

(11 • 

21 

IS 1 

Tli(* iH'snlt sliows 

(In' high nioi 

•tality among 

nnprot(*(*t(*d 


<*uttinK^ vvluMi plaiit<Ml in the ordinary way dnrin^x unfavour- 
able climatic* condition-. lii this case 7S per cent, of the 
cuttings died. The* lesult of H and (■ slnnvs a difTei’onee in 
favour of infeeded toi)s over infected cuttings of fourteen pe!‘ 
cent. This result corr(^s))onds, in a gi*neral way, with that giA cn 
in Table III above*, but in this latter cnise the ninnbers are 1(1 and 
2, while in the foiauer they are 11 anrl D. The dilTi*reneo is on 
doubt due to tho conditions of genauination being more favoura- 
ble during the experinuait cpioted in Table III. 

The germination of 0 and E shows tlie double treatment is 
fai‘ better tliaii that with copper snlpliate and lime wash alone, 
the diflerenee in favour of the former being 56 per eent. h^irthei*, 
the tot)s in F sliowed an increase of 40 per cent, over the cuttings 
in E. 

The result of (i and 11 show a difforcmce of 52 per eent. in 
favour of Bordeaux mixture and tar over Bordeaux mixture 
alone, while the differ(*nce of 21 per eent. b(*tween G and 1> 
indicates the advantage of dipijiiig in Bordeaux mixture over 
tliat of immersing them for a minute in per eent. coppei 
sidphate solution and then passing them tlirough lime wash. 
This result is also borne out by comparing H and E, when the 
dilterenec* in favour of Bordeaux mixturi'«aver copper sulphate 
and lime separately is twenty-eight per e(‘nt. 

The result of this experiment therefore indicates that the 
treatment of cane cuttings with Bordeaux mixture and tar is 
practically perfect, and can ho relie<l on during periods of 



comparative drought. It ih only micler such adverse conditions 
that the superiority ot t)u‘ double tn'atmeut over Bordeaux 
mixture alone is apparent. SincM^ the weather conditions caniu>t 
be anticipated, itiselear that tin* doul)le treatment is the more 
reliable. 

Another advtmtage of tar in addition to Bonleanx inixtnre 
was strikingly brought out during the e\i)eriuient s(art(»d 
on December IS. It was bmnd. on (*xa mining the cuttings 
f»ii February Ih. that in all the series exet'pt J) and (i winai 
tar Avas used, the larvae t»F the wt'cvil borer 
sen’reiis) bad invadtMi the eut tings to a ♦ ery great extent. 
\one AV(‘re noted howevta- in 1) and wluu'i' the cut emls of 
the cuttings were taircil. Iltan-c since cut tings treated wdth 
Bordeaux mixture alom^ an* liabl«‘ to be attacked by l)orei*s in 
tlie grouml and (hereforc rcmbu'cHl an ea^y prt‘y to fungi, ami 
sin<*(* Bordeaux mixture and tar k(H‘ps out tins binvr, \\v have 
another ai‘gumcut in favour of the (i<iubk‘ (reatmeut.* 

UOUDIOArX MiXTCUK. 

Brobalily the Ix'^l mctluMl of prt'par'iug liorcb^aux mixturt^ 
Fui‘ cane cuttings i- that ba.s<‘d on Di*. W. T. Swingle's (I) 
resi'archc.s. wdjicb is <jUotcd iti t-lic ITf'.s/ IndinH HidUihi 
Vol. II. |). 210. Brc'parcd in tins way the f»ingi(‘i(h' a<IJiercs 
lirmly to tlu' cut ends and also cov<‘rs up any bruistul surfa<*cs 
of the cutting. Aftcn- imnnasion for six to twche hours t)r 
evtm less the (‘Utt.ings can be all<)wa*<l to dry ajid then larrcti <m 
lli() cuds, "riic tar should be rcmhuaMl moic liquid by thca(hli- 
tion of half a pint of m(‘lhylal(*d s|Hi*ili or kmoscau* oil to (‘acli 
gallon of (ar. In this way it^ adhesive power is cousidmu)>ly 
inci’t'ased. It is advisable to tin* cuttings in Bortleaux 

mixtui'<‘ imiiK'dijilcly they ai-(‘ prcpare<l, aiid not to halve them 
in Jn'aps for any length of lime before (reatnumt. 


rosr or TUKAT.MiCN'r. 

"riie co^t of the treatment is very :>mall, ami w oiks out 
JUS follows; 

Fifty gallons of jh>r<leaux mixtuia* will treat 2r», 000 cuttings 
sullicicnt for 2tt acr<‘-^ and Cf)^t 72 <‘ents : 

Dollars, 

t> II). of coj )in‘r sul|)]iate at 10 cent'- per lb. ... *00 

4 Ih. of lime (uiislaeked) M)! 

. Labour .. . 'OK 

.S 0 *72 

One gallon of tar at 10 cents will coat the ends of 0,000 
cuttings (sufficient for five acres). The cost of the tar j>er acre 
is therefore two cents. 

Four hoys, at eight cents, will treat 6,000 cuttings in a day 
with Bordeaux nfixture and tar. The cost of labour per 
acre Is therefore 0 cents. 


♦This experimect (D» c. IH to.Fchmary 19) was completetl, and the acceUut 
baa bei^n wiiiun, since the Conference. 




The cost of treatment per acre with Bordeaux mixture and 


tar is therefore 

Dollars. 

Bordeaux mixture 

04 

Tar 

•02 

fjabour 

-06 


•12 

For Bordeaux mixture alone the cost in 

Bordeaux mixture ... ... ... ... *04 

r^iHbour ... .. ... ... ... *02 

•00 

Thus the cost works out at twelve dt>lJars per 100 acres 
for the double treatment, and six dollars per 100 af*res for 
Bordeaux mixture alone, where 1.200 cuttings to the acre are 
planted. 


UROTKCTION OK CIJTTINO.S LV rRANSPOHT. 

Since a considerable amount of exelm ngc of cuttings goes 
on in the various C(»louies themselves, and also between 
Colonies, and since many of tlie (Sittings are frequently 
destroyed in transit by fungi, it appeared desirable to compare 
the germinating ])ower of treated and untreate<l cmttings after 
lieing kef)t in a well veiil dated barrel for fifteen days, which 
would represent the maximum time taken in transport 
between the various West Indian sugai* Colonies. Accordingly 
an experiment Avas made with txvo sots of one hundred three- 
eyed cuttings, one set being treated Avith Bordeaux mixture 
and tar and the other left untreated. TAventy-eight days after 
planting the results were:— 


TAULK IX. 

Total eyes Percentage of 

germinated. eyes germinated. 


Treated 200 

Untreated 77 25 


Percentage of 
cuttings 
established. 

91 

50 


Kvidently therefore, all cuttings Avliich are sent to other 
Colonies, or to different ptirts of the same Colony, should be 
treated in the manner indicated. 


UKNEHAL rON81PKRATIONS. 

It now remains to deal Avith the experiiueiibs as a whole, 
to emphasise the conelitsious based on them, and further to 
indicate the manner in Avhich they throw Ught on some points 
of local agricultural practice. 

In the preparation of the cuttings used in these experi- 
ments a considerable number were discarded on account of the 
presence in tbem.of borer tunnels* Some of these were treated 
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with Bordeaux mixture aiul planted .sei)arale]y. and wore 
examined a uiontli later. Frequently tliese euttings either did 
not Konninate at all. or it* they did. the shoots died off shortly 
after tliey appeared above jj^round. It was found that this 
was eau^ed by the inroads of fnupri whieh had established 
themselves in the en Mi n^s at tlu‘se wc'ak points, probably 
befor(' tlie treatment witli Bordeaux mixture. Chitrings attaeked 
by borers siiould tiierefoiu^ be rigidly exeindeil althoiigh tliey 
may app<‘ivr sound from outuard app(*arane('s. The losses 
suffered by their n^e mu>t bi* out of all proportion to the small 
additional cost of ri'ally >ound cuttings. 

TIu' abovt' ex j>erimeui> (‘xplaiu why some melJiods in use in 
Barbados havt^ biam ;ulo|>t(‘d ami foi* whieh tin* planters have 
often beem blamed. It is a matter of eommon knowledge that 
planlm s prcder to ns(* tops rat lier I ha n enta ings. and, fnrthei*, 
ratoons than tir-^t ci-op eane^ to <-.tal>iisli a new stand, sima? they 
know' by i*xperi4‘net‘ that sin h material grows b(‘sc. The abovt* 
experiment s thrtiw a lloo«l of light on this praetiet'. 'Pile 
planter has ritlua* found <m( by expcnitmet^ or llu‘ information 
has been hand(*d dow n from past gimeratituis as a tradition, 
that eutting- and top- tr<mi po<ir looking riit(K)i:s gmaninate 
better tlian tho-e fiann tlu^ be-t i-aiu's, ami fnrtluM' that a top 
ean b<* relied np('n far more than liu‘tine,‘l lo(»king cutting. 
The ex)>lanation of this practice se<*ms to be as follow’s. 
Prole— or Went (u) ha^ sjjdwn tliat th(‘ snerosi‘ eonleut of a 
cane, starting from the ](»w(‘-l Joint and pa-sing upwards, 
rapidly reaclu's a maximum ami thim slowly falls off till 
near tin* lop w’liere a big drop is exp»‘rii*nec‘il and in tin* tof) 
itself piaetiealiv bei’omes nil. Il(‘ne4‘ eid. tings are compara- 
tively rich in sugar wliih* l,o])s jire V4*ry poor in 
this -nb-tanct*. I have found that the pine*a])j>h* fungus 
flevelop- nmeh more raiiidly ainl luxnriautly in the Juice 
from tin* c-mPrc (d* a (‘am* than in that from tops, ainl furthei’ 
tlial <*uttings an* mueli more rapidly de-li'oyed by tin* fungus 
than toi)-. Since tin* death of cut tings in tin* ground is really 
due ( 4 * Iung4)id at,la4‘k and prin4-i})a]ly t4>thatof Tfi uhn io^^sis, 
we ivaeh tin* eoneliisiou tlial this fungus lias ilriven tin* 
i)lant<*r to hi- iircM'ut system of selecting planting mattu'ial. 
l^'urtlier. the iirineipal olj-ta(*les to tiie pas-ag** of lin^ fnngiis 
through a cutting aia* the* no(h‘s w hei’e fJu* libr(*s an^ 
ina.'S(‘d tog4*iln*r and form barri(*rs. Hence cuttings from poor 
ratoons w ith short iiiternoch*.- and .uinieroiis nodes art) bc'ttej* 
aclapted to elieek tin* fungus than liner euttings, since they 
possess more of tliest^ barrit'is per liin*ar foot ami also 
are poc^rer in sugar. Further, the smaller ratoon cuttings have 
more eyes (bud sj per linear foot than those of first <*rop canes, 
and tlnn efore have more chances to gerniLnate. Tops arc* better 
able to withstand the fungus than sittings as tlu'y are iioorei’ 
in sugar, |)ossess more nodes ])(*r un'n of length, and also contain 
more active cells whose protoplasm eaii resist theoinvard march 
of the fungus. Hence w e .see that the system of tlie jmst in 
selecting planting material was the only one pos.siblo. News 
however, when an ellieient system of protecting cuttings is 
available and when practically everyone can be relied upua to 
grow, the whole question wear.s a new aspect. 
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It would ax^pear that the present system of i^Iantinp: is 
calculated to produce degeneration of the i3arti(*ular varieties 
employed. Since the v('getative vigour of any stand of canes is 
greatest in the first crop and falls ofF in succeeding crox^s and 
since in vegetative rei^ioductiou from cuttings, like tends to 
beget like, it is reasonabh" to suppose that the potentialitie'^ 
of the buds of the cuttings from any ^tand aie greatcM in the 
first crop and fall off in suc*ceeding crops. Hence to conserve 
the desirable character'- of a variety Ave slioiild plant frenn the 
best canes and use cuttings lather than tops. In the past this 
was not possible on account of the destruction bj’ fungi of un- 
protected cuttings rich in sugar, but it is pos-.ibli* in the futun . 
To test Ihi'^ vicuv it would be necessary to plant fields one half 
with the best first crop cuttings aiul theotlici half uith poor 
second or third crop (*uttings of the same vaiicty tlie cuttings 
l)eing protected in each case -and eoin])aTo the results fora 
number of years. The icsults of sucJi experinnmts would be 
of the Aery greait^st iiitcue^t and impoitance. 

It will be seen turtliei that in the gcinunation of enue 
cuttings in tlic ground there is oft<‘n a ^tiiiggle betAveeathe 
(fitting in its efforts to establish it^df and between the fungi 
which try to destroy it. Obviously tiioieforc in gooil years 
when the rains fall seasonably the cutting'' aiv laAoured in tlie 
struggle and a largo uiiuiImu succeed. lndi> tune'' the condi 
tions do not favour the germination ol the cutting and at the 
same time do not check tlu‘ fungi AAhich attack them, that 
in this ca^e the fungi often win and inan> < uttiug'- pi‘ii‘-h. 
This IS well seen in tin* germination of iniceted to}^ in the 
experiments referred toin thisxaipci. •Ilcnci^ when tlie planter 
says drought kills the <‘uttings he is ])aitl> t^>neet. To be 
more correct he should ^^ay that di ought handicaps the cuttings 
in their struggle Avith their fungoid enemies to sueh an extent 
that many, of the cuttings an* killed. In pi olecting cuttings 
with Bordeaux mixtuieand tar, or A\ith Hoideaux mixture 
alone, an unexpected factor man himself interferes in tlie 
contest between the cuttings and their foes, and turns the 
struggh' in favour of tlie cutting, that is to say, in favour of 
himself, [t is a good t»xam])le <»f the service tliat <*an be 
rcndei*ed to agriculture by the idant jiatliologist and of the 
economic value of the h(ud> of plant diseases. 

SUMMARY. 

The conclusions arrived at in this tiaper may be summed up 
as follows i-*-- 

1, The noii-germiiiatioi) ofeane cuttings is caused pri)ici[)ally 
fly the fungus Thielai iojjuis efhaceiiciis AAhich is spread by 
ex>ores aud which infects the cuttings principally at their cut 
ends. Cuttings are often destroyed in transit by tliis fungus. 

2. The fungus occurs on rotten cane's, on discarded cuttings 
and on the heaxi^* of waste cane left al out at planting time, 
Hence rotten canes should be destroyed by burning and all 
W'aii^te cano at planting time disposed of daily. 

8. The fungus probably occurs in all tho West Indian 
islands where the sugar*cane is cultivated. 
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h The most effective way of preventing the inroads of 
the fungus is the treatment of cuttings with Bordeaux mix- 
ture and tar. Cuttings sliouki also be so treated before they 
are sent to other parts of a Colony or to other Colonies. 

5. Cuttings on account of tlieir greater sugar content, 
fewer nodes and l('ss resistant power, are destroyed more 
quickly than tops. 

0.^ Cuttings with boria* lioles should not be used in planting. 

7. The ii\i‘oads of fungi have prol>:vbly bronghi about, 
tlie present selecdion of planting material u hi(»li very likely 
tends to the degenm-ation of cam* vnri<‘ties. 

S. It is sngg(\st ed that a. iit*w statnl should be t*stablished 
from the l)est canes .since, in vegetativti reprodiietitui from 
euttings, like^ tends to lik(\ Sucit euttings shoul<] b(‘ 

protected in the way iiidicatcd. 

0. When i*uttings g(‘rminate there is often a strtiggle 
between the tail ting and its fungoid pests. vourable weather 
favours tlie euttiug and drought favours the fungus in the 
struggle'. Hence man sliould turn the battle in favour of the 
cutting by enii<*iently pi’olecting it. 


Before eorn'liiding this papi*r I wish, at tlie r(‘(piest of the 
Bresidemt. to snoph'iiu'nl the statement I inadt* at the last 
(.’onl\‘r(‘n(‘(* eonemaiing ( mik' t rash, tianu'ly, 1 liat * so far as rny 
experiments ha\(‘ gone I Iia\ (‘ vtny rtirel>' fotiml Mu'se spores 
jof (he rind fungus | on eaiu* trash, so that until it- has been 
definitely proveui that trash i.s a dttngerous art i<*le tlune is no 
r(*ason why an> (hangc' in the pr('sont iiscd’nl |)rtu‘tiee of 
mulching young eaiu's with this substance should be made' 
( IFcs/ fndian Ihillvtin, \'ol 1 1. p. TiO.) Since* that time J have 
examined nnu y (hon.-amls of <*aue loavi'.s atid tis far as the 
fungus 1 ‘eJ’ei'red to above- is c<uieerned, have no reason to alter 
tlie opinion I i*xprt*ssed last \'ear. It has Ixien foniHl liowever 
that anotluM’ fungus, namely t 'o/h/o/vaV/ne/n ./hA’u/nnt, Wimt, 
which lias bet*n sliown to In* a veuy daugerons sugar-cane 
parasite, occurs on (he trash frmu cano.s attac'ki'd by rind 
lUscase to a suflicient extent t o r(‘nder such trash a dangerous 
material for mulching young cancs. liebno, however, planters 
can 1)0 advised to bui ii their trash generally, as .seems to be 
done In .lava, it will be necessary to pj*o\e that tlie harm done 
by the p.irasites on cane (rash is greater than the benefit.'^ 
resulting from its use. 
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DISOrSSION. 


The Hon’ble A. Siiaxd (Antigua) : The very interesting 
paper just read illustrjib's the greater vitality of tlie plant cut 
from the top ns (♦umpared with that cut fi’oin the oane itself 
which Mr. Howard di'signates as ‘ cuttings.' This has long 
been apparent to me from a series of expt*rinients 1 niadt‘ 
which indicated a ditference of about 50 })er cent, in favour 
of the cane*top plant. 1 <Hd not umhu stand before' tlu' reason 
for the extraordinary diffc*roiice. The aim of the iilantiu* should 
be to establish his cane held ah inifio and thus avoid the eo>t 
of supplying and loss from the <*ane lading of dilTei ent ages. I 
would suggest to the ihc'-ident the advisability of making 
exporimouts to determine the best planting season, as it does 
not follow that tlie time which suited the Jionrbon is the most 
favourable for the new varieties. 

The PRKSIDENT : Did you treat tlie cuttings in any way 
before they were planted. 

Mr. Shand : I soaked them in a solution of one gallon of 
Jeyes* fluid to 100 gallons of water. 

The President ; Have you tried an experiment to compare 
the results with treated and untreated cuttings. 

Mr. Shand : I have not. 

Dr. H. A, A. Nicholls (Dominica) : Some of our French 
neighbours have, by experiment, determined the value of tar 
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as a remedy for fungoid diseases of the eaiie. Sometiuu' ago 
a gentleman residing in Guadeloii|)e communicated an account 
of these experiments to the Dominica Agricultural Society. 1 
have not suflicient recollection of the details of the methods 
employed to be able to lay them before tlie Conference.^ 

The Prksidknt : In Java the method of treatment is very 
simple. A number of plants are set on end, bound together 
and then dipped u])right into a shallow vessel eontaining liquid 
tai*. They are then taken out and laid aside to allow the tar 
to harden. I understand Trom Professor that the result 

is very satisfactory. 

Mr. P. R. Shkphkkd (Antigua) : I liave tried dipping 
cuttings in tar in Antigua and was satisfied with the results. 1 
coated both ends of the eut tings. 

The Hon'ble K. J. C’liAKKK (Rarbados): 1 diiiptnl about 
2,000 to fi,00() plants in tar this year, being careful to have 
both ends sealed n]» with the tar, and planted them in a field 
alongside othcM’s not so treated. Whether it was that i allowed 
too long a time (twt^lve hours) to elapse between treating and 
planting. 1 do not know, but i did not see an> dilTerenee 
betAveen those trt^atefl and those tH»t treated. 

The Prksidknt : Was t ho tarlirpiid? 

Tlie Iloii’lih* K. J. Ci.ARKK : Quite liquid, but it was not 
mixed with anything. 

The HtuTble Sydnky Omvikr (Jamaica) : Did the plaiils 
which died after being tr<»ated and planti'd, ille of fungus? 

Tbt» Hon'ble J. C'lahkk: I do not knou . I did not have 
them examined. 

The llon’ble P. Watts (Let* ward Islam Is) : 1 think the result 
t)f previous (»xpt‘riuients with soaking cane plants in Jcsyes’ 
fluid has been obscured fiMMii want of knowledge. In Antigua 
we soaked the plants in a soliititm of Jeyes' fluid as a protec* 
tion against rind fungus. Mr. Howard, in this paper, which 
is I think most valuable, has Jiown that th<* plants wert* 
attacked by a fungus wc wen* unaware of and in a manner 
we did not c'xpcct. Finding from onr Antigua ex[)eriments that 
we did not effect a dimiiintion ol th(^ rind fungus we thought 
tlie method nnsuccessfnl : but under the light tJirown upon the 
question by Mr HoAvard, I lliink \vv -<hall have* to renew the 
extieriments. By following out his suggestions we may secure 
an immunity from an enemy of which av(» were not previously 
aware. Mr. Howard has said that cei tain eanes greAV aftf v 
being infected with this [line-apple fungus. I .should like to 
ask him Avhether they grew and resisted the attm*k, or whether 
they grew for a certain time and llien died. 

Mr. Hoavard: With reference to Mr. Shaiid’s remarks 
about the greater germinating poAvei of untreated tops than 
that of cuttings it Avould l>e desirable, I lonsider, to (irotect 
top.s as well as cuttings. 


* Dr, NiCHOLts has .since communicated an account of the metho<is 
employed in Guadeloupe frem which it appears that diseased cane-tops were 
simply soaked in tar water for twelve hours before planting,— (£ d. W. i, B.) 



With regard U) Mr. Clarke’s experiments, there is every 
danger of the cuttings being infected if loft even one day 
between the time they are cut and treated. If the cuttings 
are dipi>ed in Bordeaux mixture as .soon as they are prepared 
infection is i)ractically impossible and they may be left in the 
yard for a day or so wit hout any gieat risk. The value of the 
treatment is more likely to be evident in a dry season than 
during a favourable ptuiod like the present. 

In re])ly to Mr. Watts, the experiments have shown that 
in the majority of cases when cuttings have been treated with 
Queensland solution, lime-wash, or soaked in water, and spores 
of the fungus jdaet'd on the cut ends, the cuttings have 
eomnieneed to groAv but have not been able to develop far 
enoughfor the .shoots to grow from their own roots. The fungus 
has destroyed tliem before they could do this. fn som(‘ cases, 
howevei*, wlien the (*onditious were (‘xeejjtioiially favourable 
for the euttiugs, the young shoots have (levelopcd far enough 
to grow from tludrown roots and then have* be(‘ome independ- 
ent of the cuttings although the fungus has been pn'sent. Tlie 
cutting has, in this ease, won the race. The essence of the 
treatment consists in helping the cutting to withstand the 
fungus long mough for the buds to grow into indt‘pendent 
.shoots. When this is reali.sed the canc^^ grow normally and 
healthily, no matter whether the bingus is in tlie ohl cuttiug 
or not. 

The Brk.sidknt : I shouhl like' Mi*. Howard to plae*e before* 
the Conference in what manneu* lie e'onsiele'rs the cane tops 
to have been infeeted by the fungus. Is it possible* for tliom 
to be infected when lying, as they often de), in the e.stato 
yard, before planting : or are they infeeted, after they are 
planted, by .spores fineling access te> the* exj)osoel portions of tlm 
(*ane top in the fiedd ? 

Mr. Howard : In reply to the Pre^sidont, J think infection 
takes place both in the i*.state yard before planting, especially 
when the cuttings are hi hearts : and also in tlio fields where 
they are planted. 


THE LADYBIRD OR WEEVIL BORER OP 
SUOAR-CANB. 

(Sphniophorus ftericpKn^ Oliv.) 


RY H, MAXWKLL-LKFROV, ».A., F.E.S., 

Entomologist to the rmperial Dejiartment of Agriculture 
for the West Indies. 

At the last Conference, a short account was given of the 
insect -pests of. the sugar-cane, and among them of the Lady- 
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bird or Weevil borer, Sphci)t)phorufi scricrtiSt Oliv.* More 
recent inveptif^ation lias <*lear(‘il np many doubt fnl points ami 
the life-hLstory and methods of attack of this pc'^t are now 
better known. 


lifr-histort. 

The life-history may be summarized thus : The eggs are 
laid singly, embedded in the <‘an*‘ to the dt^plh of .one-sixth of 
an inch. Th(‘ t‘gg is oval, about onedit't h of an imdi in 
lengtli and almost transpaieiu. It hatcin s in four <lays to a 
small wliite grill) whieli ivil^ way into tin' eane. A small 
tuniud is formed, increasing in <Iiamet(‘i' in. the grub grows 
largei*. Growth is at lir''t >low. tlie grub attaining about half 
its size in live w eeks whil-^l fullv grow n in about si'ven wi'eks. 
It lias b>' this tina' (l<‘stro\ cd a large part of tin* inltnaor of a 
joint of caiH‘ and niak(‘s a r(Uind tMM'oou ot tlu' long libres whieh 
it has not eaten. In tlli-^ (ocooii it pasM‘s tlu* chrysalis state, 
lasting about tmi das's. and tlam tmnu'ges a*' the Tnlly fornual 
beetle tluougli tlie mid oT tlu‘ cocoon. Tin* licellt' is aedive. 
Hying about at niglit, f(‘cding on i*ut or brokmi cf iics. and other 
food of a similar nature* (bn <‘\aniplc. the cut end of ])alm 
sttmis). Af((»r mating, tlu* IVmah* lays t‘ggs. eacli egg being 
deposited singly : (‘gg-laying continued for a considerable 
time and (lu* bi*i‘tles nia> lu* kt‘pt alive for scvt'ral wxadvs. 

The eggs an* la id incut or broken canes, ami in tin* soft 
part of the cam* abovi* tin* hard joints, d'ln* bi‘(*1le a]>pears to 
he iiiiabh* to penetrate tin* liaid riml of a mature joint of 
(‘ane. but w li('r*(‘V(‘r ii can pie're-c tln'^urfa<M‘ ami i*i‘a<‘h tlu' soft 
inni r part of the cane, it will las (‘ggs. 

MODIO Ot^ ATTACK. 

''Jlie ^rnb is to lie found in grow ing eam*s, in broken or* cut 
eanes in tlu* iield or* yard, in plant <*am‘s in the gionml and in 
I’atoon slumps. In all 11u“'C situations tlic inst‘c‘t is eiesi nictive. 
Tin* numb<*r of caiu*s infested b\ this in^ci*t that are* found in 
tlu* yard at cmt) lime i< soim*liim*s vi*iy large, ami mori* can(*s 
are left in tin* held w lien rcap.*d, a;- tln*y are not wordh picking 
u]) and bringing in. If tin* attack comim‘mc> in time, pi’actJ- 
cally the wdioh* int(*rioi' of tin* cam* may In* ca'M*n ont<, l(‘aving 
only tlie riml with a nias> <»f libie*^ and ’ fiass ' inside*. (Jases 
have al.-o eie-ciirre’el wlieriMln* growtii e>r the* young e*ane*s from 
eane plants has aj)i)ar(*utly bce*n e‘licck(*d by tin* ele‘struc1 ion 
of the e*ane plant by tln*se' ginli'j. WJn*r<» e*au(‘ te)ps are^ plai ted 
with one <*ml above* the greiumi, e>i* ex})e)sod on tire surface, tho 
beetles are likely to lay (*ggs: and as the attae k (»f the grub 
cojiiineneop in femr days, danaige* will probably be* done* to the 
young gr*owdng e*anes. 

In the case e)f rate)ori stumps, it is not e-eutnin wliether the 
^ppriuging' of the yemng eaiu’s is clieckc'd liy the ravages of 
the.se grubs. Ratoon stumps are constantly attacked: of 
several hundred stumtis of canes w hieh had been cut for plants 
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in December 1900, not one could be found free from these 
grubs, and wherever ratoon stumps have been examined in 
Barbados, grubs have been found. 

The damage caused by this insect consists in the destruc- 
tion of canes growing in the field, injury to young canes 
springing from cane plants, and possible injury to young canes 
springing from ratoon stumps. 

REMEDIES. 

The remedies for the lady-bird borer are, in the main, very 
simple. The first has been urged constantly both for moth 
borer, weevil borer, and also for fungoid diseases, viz : Destroy 
all rotten or hi Jested canes. The practice of keeping canes 
infested with weevil borer grubs in the yard or leaving them 
in the field, is calculated to assist* the increase of this pest to 
the greatest extent possible. Those who do this are deliber- 
ately preserving and assisting an insect whose ravages might 
become very serious. 

The second remedy is to cover the ratoon stumps with 
mould as soon as possible^ after the canes are cut. In this way 
the beetles will be unable to lay eggs in the ratoon stumps and 
so the increase of the pest w ill be checked. 

The third is to destroy all ratoon stumps not intended to 
be grown, within six weeks from the time of cutting, I hav^e 
frequently seen largti Ih'lds of stumps, w hich w ere not intended 
to grow, and were full of this ins<‘ct. Had these stumps been 
dug up and burned, an enormous number of the insects would 
have been dt^stroyed, and tlius one method of n<idii)g to its 
numbers w^ould not have been possible. 

The last recommendation is to cover the cane plants in the 
ground with mould, oral any rate, to plant them in such a way 
that the <‘ut end is not exposeii above the surface*. There is 
then little chance of the beetle limling the cane or being able 
to reach it to lay eggs. Dt)ul)tlcss Mi*. How’ard's rec'ommenda- 
tion* to tar the ends of cane cuttings would prove effective 
in this case. 

The above recommendations aim at preventing the attack, 
and lessening the numbers of the insect by depriving it of 
its breeding places. Direct remedie.s, attempting the actual 
destruction of the insect, are possible only by destroying rotten 
canes and infested stools. The chief reliance must be placed 
in preventive measures and those indirect a<*tions whicli tend 
to lessen the insect’s numbers. 

These recojuinendations, if practically carried out, .shoidd 
prove effecti ve in a short time. A fow^ seasons’ vigorous w^ork, 
entailing but little alteration in present estate practice, should 
see this pest and its ravages much diminished, and these islands 
rid of an insect which, next to the moth l)orer, is at present 
the most to be feared by sugar planter.^. 


S«e mUe p. 81 . 
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DISCUSSION. 

The Hon’ble F. J. Clarkk (Harlmcios) : I should like to ask 
Mr. Lefroy whether the ladybird borer is the white ^n'ub often 
found at the bottom of a cane stump wlien the canes are 
apparently witherinj^:. Tlio smrj^fcstion to cover with mould 
the stum[)s intended for ratoons is impracticable owinp: to want 
of .suflicient labom*, neitlier can we do it witli a plough because 
the ground is covered with trash. 

The Prksidrnt: (\udd you put the trasi. on? 

Mr. Clarkk : Then wt^ sliould kill the stunij). With regard 
to eane plants dying after having germinated, J liavt* searched 
many snch dead plants in my day but have* iu‘\er found the 
ladybird borer. 

Tlie Hoirblt' (\ A.Shand (Antigua): (\)vm*ing the t‘ane 
slumps with mould is (VMirit'd out a eousiderable t*xtent in 
Antigua, wlieii* the pi*aetie(‘ is wlum a li(‘ld is eut down to 
range the (rash on (‘vtuy olhtu* ban): and tljtm split (vu*h .side of 
the bank left uneovei-ed witli tlu* plough. thi-o\\ i'lg the mould 
over the stools from wlTudi tlu^ (*au(*s liave just beiui ‘'ut. This 
done not only in iiehU in which tlie can * luis l)et‘n planted 
j.i the fuiroxN , but also in land that, has lHM*a ci oss-holcd. In 
Louisiana 1 b(‘!is‘V(‘ aft<M' t h(M*aiu‘s liave btam cu( a iua(*hine for 
cutting down the sruinps very <*lose to t)u‘ ground is used, but 
of this I liavi' had no pcusoual t‘\])erh'ue(^ It is obvious that 
sucli a inacliine could lud he u(iiis(*d In cant* laud tJml had 

beiui ci os?^-holed. 

The llou hle I*’. W aits (Lci'svard J^laiuis): \V’t‘ an^ vmy 
grat(*ful iudiM'd to Air, l.cfroy for giving us lJu* lilV-history of 
lh<‘ ladyoiid borer and showing us hoss^ to deal ssith this p(‘sl. 
With rc'^pcct (o the habits cif (ja^ Ixa^tlc, Mi*. Lefroy’s iuvavstiga- 
tion rloo not ai c(H’d w ith niy expcu’icncc on f)iu‘ point. Tlu‘ 
l)cctlcs I kept, in ('aptivity always went, down and spent a 
coiisiderabh' portion of tli(*ir tiim* under IIm* soil. I was of 
opinion that tlu*,v were laying .‘ggs during tliat period l)ut 
appai(‘ntly was mistaken. I think that tin* r(‘mc<li(‘s sugg(‘st(ul 
by Air. Lefroy art* praclicabit*. *‘sp(‘cially rhat of (*f)V(*ring the 
'stumps w ith mould. 

Ah*. Lkrrov ; in reply to Air. Clarke* I would like to ptaiit 
out that this grub is constantly eoid’iistnl with tavo otliers, 
kiiowm ill the West Indies as the ‘ hardback * and tlie ‘root- 
borer.' 

Tlie hardback gj*nb is tin* grub of the (‘ominoii beetle. 
LigyvKii (uninlosiis : it lives in the ground feeding on decaying 
vegetable matter. 

The root- borer is the grub of an unknown beetle wliich 
also Jives in the ground and feeds oi* tin* roots of eane, sweet 
potato and other plants, frerpiently boring into the* under- 
ground base of tlie cane. It is distinct in structure and habits 
from the grub of the ladybird borer, ami never enters the eane 
except from below the aurfave of the ground. 

These three grubs are easily distinguished ; The hardback 
grub has three pair.s of legs ; the weevil-borer grub has no legs. 
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but the hind end of the body is very much swollen into sort 
of hump by which it pushes itself along its tunnel in the oane : 
the root-borer grub has no legs and no hump, but is thicker 
behind the head than at the hind end of the body. It is 
important that we sliould keep these tliree insects and their 
work clearly separate. 

With regard to Mr. Watts* experience of this insect, f 
found that the beetles would enter the ground only when it 
was very dry and wlien there was no other shelter. During 
the day tlic hec^tles haiiitually shelter under trash and emerge 
in the evening* to sc(‘k lor food. But in my experiment.s, I was 
never abh* to indu(*e (he beetles to penetrate the soil to a 
depth of half an inch (wen when ))ieet)R of sour cane were 
buried at that depth and the beetles were ]>ractically starving. 
They will g() far enoiigli into the soil to be just covered by 
mould when no other shelter is available but I found that 
canes with half an incli of dry mould over them were safe 
from the attacks of tlie beetle. 

Mr. .1. H. JIakt (Trinidad) : Mr. Lefroy mentioned several 
Colonies in vvhieh tin* hulybird borer is found, but omitted 
Trinidad. I have seen it in Trini<lad but never abuiulant or 
doing any sjiecial damagts Perhaps Mr. Penwiek may be able 
to .say whether it ha^' ever done mucli harm in Trinidad, 

Hon. (j. T. F(<:xwi( K (Trinidad): The only instance I can 
recolle(‘t of damage binng done* by a nmt-grnb in Trinidad was 
at El So(*coro E.-- tale, near Port-of-S] lain, about twenty years 
ago. Some 200 acrc^s of canes were in a fewv weeks entirely 
destroyed by a. grub about one and a Jialf indues long as 
tliiek as till* litt le ling<*r and of a blnish-gi'cy cohmr. Tw^enty 
to fifty of these grulis %ver(i sometijiies found in the roots 
of a caii(» stool, 'Flu' grubs did not attack the sbnns above 
ground. 

The PmosiDioNT : One of the atl vantages ari'^ing from the 
organisation of the Imina ial Deyartmeui of Agrieniturc is that 
it is now po.ssible to (Miijiloy .speeialists confining their attention 
to definite points w itlia w ide l ange of know ledge and expei ience 
of the West Ind ies. These officers arc* n*gidarly on (our collocat- 
ing material and canying on investigations. They have, in 
addition, w’cll e((uipp<‘(l laboratories, and 'works of rcTerc^nec 
at hand. 

It is desirables for those Avhomeet with discouragment and 
diflicultics in agricultural matters to .send * specimens and 
communicate eitlier dii'cctly with the Department or through 
the local officers. 

While it is impossible for the specialists to visit every 
locality in tho.so Colonies, there should be no difficulty in for- 
warding specinunis for examination and for these to be report- 
ed upon without delaJ^ The specimcnsl may add, should always 
be acrccmipanied by the name and address of the sender and 
by a full statement of the circumstances in each case. 
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THE OBGANISATION AND FUNCTIONS OP 
BOARDS OP AGRICULTURE. 

The Hoii’ble Svnxicv Olivikh, O.M Ch. (Jamaica ): I shall bo 
extremely brief on this snbje(*t. lu 1000. nearly two years ago, 
the Board of Agri(*ult\iro ot‘ .hunait'a was first instituted. 
Proposals had some years [)revions]y bi'en under eonsideratioii 
for the institulion of an Agrieiiltnral l)e})arcmem of the. 
Government with a I)ire(‘U)r of Agriculture', but tbat was not 
found pi*actienl)le. Tlu' Colony had neilhei* tlu‘ money nor the 
man for an Agrienltural Deparlmeni witli a Dii't'clor at the 
head. But the.\ had alri‘ad>' «'\isting sevcaal *V(*r\' \aluable 
organizations ami several \ ery eflieu'nt (h)V(M nm(‘nt Jh.'part- 
ments wliieh they have now vombinetl into one bt)d\ know n as 
the Boar d of Agi ieult m*e. The Boanl has tin? Colonial 
8eeretary as Chairman. In ihi-' way all its Innetions aiv 
brought under lire innnediatt' cognizanee of tin' < Joviurinrent, 
and promirtly j)ut ini o pivn*! ice. In Brit isli ( iuiana a similai' 
body has r r'eently been (‘sta bli-^hed w ilh I he ( iovcaaimeiil 
Seert'tary as Chaiianan. For gtmeral purposi's of business itds 
uminestionable tliat wIk'u a C'o)on> Ira^- a Colonial Seerelai*> 
whom tin* Boar-d of Agr*icidturt‘ ('an ru^gard as a siillieiently 
‘ompi'tt'ut Chairman it i- a disiin(*t advantage' to have him 
in that jro-t. On tin' Board of Agr*ienUnt(' of .)amai(‘a wa* 
hav(‘ tlu' l)ii‘(*etoi’ of Puhlie (hardtais and Plantations: tin' 
Commissioner of Agrienl(nr‘(‘ for* tin' Wh'sl Jmlic*-, (Dr. Mori'is) 
who. howenau', (‘an not \ lsittln' Colony rrrorc' than on(*(' a yc‘ar. 
if so ( fti'u : and tiu' (ioveramient Cheihisl. in .b\maiea tin* 
G<j\ernnn'nt ('hemisl, until r(‘('(*rrt ly. nnus simply a t»o\ er rmn'iit 
analyst making analyst's for tin* jairposc* of (a iminal proseen- 
tions uinli'r the Adult «'ra ( ion of Pood surd Drugs A(*t. During 
tlie jrast four or tiveytvrrs ht has Ix'eri gradrrally tnr rn'd intt^ an 
Agricultural Ch(*rrrisl. and his departminr I has been ver‘y 
much str'englluaieii. lie ha'^ been given an a'-sist-ant from 
England and another- locrd assistant, and the (j}o\ I'r nmeiit ai-e 
building a new^ laborator-y adjacent to tln^ Botanic (h-ri-di'iis and 
Experiment st at ion which w’ouhl be ('a))abh‘ of a ITordiirg accom- 
modation for dealing not orilv w itli mat ter's r'»*latihg to 
er-imiual pj* 0 ''eentions, but with the- im-reasit'g arrroirnt of 
agricultur-al work wliielr iu»w devolvi's on tin* Dc'oart rm-nt. 
Tliei-earo on the Board four member-s >elceUal by I he (fovernor-, 
immely, his (;raee tin* Primate of tin- \Aesl Indies, and 
Mr. J. V. Caldei’, one of the I’oi-emost agr icuh m ists of tin* island, 
a gentleman w ho has dislingirislied hiriist'lf a- a. plant cr of cm-ao 
a‘5 well as sugar- and is a thoi*ongli rc])r<»sentati\'(‘ of t u' 
general agriciiltui-al industries of the Colony. Tlnn-i* is also 
Mr. De31ercado, one of the laim-ipal ext)orter-s, and a vray 
im[)ortant man hi the mercaiitile community. Then comes 
Mr. Shore, n sngar planter, who represents a s)jecial elus.s of sugar 
estates in Jamaica. lAvo oUicr iiiem..*'r.s arc ajipoiub-d by the 
Governor ou the nomination of the Agricultural Society of 
Jamaica, an nnoilicial oigaui/ation of tln^ very greatest 
importance, and tliorougldy representative. It cmisi.-ts of a 
central board of management and lm.s affiliated to it a gie.at 
number of local societiesi wliicii are in correspondence with 
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the main Society and organise show^ in their own districts. 

The Board of Agriculture in no way interferes witJi any 
work already being done by pre-existing organizations. Theie 
was a little jealousy at the beginning as to wln^tiier the Board 
of Agriculture would not interfere with the w^ork of the 
Agrienltural Society. But this result not been brought 
about. They are now working in harmony, and 1 think 
the Board has been able to get from the Agrienltural 
Society from time to time useful hiul^ um to what slionld be 
done l)y exeeiitiv<‘ action on the i)art of the Goverumont. 
Mr. Craig ami Mr. ShaijH' are the two gentlemen who represent 
the Society on the Boaid. and the latter was a dtdt'gate to the 
last Conference. The Agricultural Lecturer appointed by the 
home (lovernmenl, and a member of th(‘ Inpxuial Department 
of Agi‘ieiilt ure, is Secretary of the Boar<l. which is lljii-, brought 
into touch with the instiuction of ehunentary school Icachcu’s. 
TheCMiairman of the l^oaid of Education ni'-o a membtu* of tin* 
Experiiinmt Station Commit t<‘e of the Board of Agriculture. 
On the whole the Boa id is a very &li‘ong and active* hotly and 
has thoroughly justiih‘d it*- <‘xi-tenct‘. Out* or two \ery useful 
things have been the outcome of the t'lToits of the Boai'd. It 
has, with the afijiroval of tin* agritadtural community, managt'd 
to get an Order passed in Council for fumigating plants. It has 
been able to get a Bill passeti prev«*nting tin* adultt*ration of 
fertilizing stulTs, such as is on the Statute Book of Jiarbados. 
The Boaid supervise*^ all tin* woik on agrieultuie in the i'-laiul 
and has b(*en able t<» Ining about a eonsi(h*rab]<* amount ol 
eeonom> in many <lir(»ction*-. It has* d(*\ <*loj)ed tlie woik 
of the agricultural instructors. It lias l)t*i*ii tibu* to arrange 
with iilauters for c*xp(*rim(‘ni station^. Tin* members of tlie 
Hoard are divided into sidecommittees wlio >-(*(* after expeii- 
nients of <*very description, tlie instruction of i‘lementaiy 
teachers, lectures, and the e.arrying 4)n of tin* sc‘\eral industri(*s. 
Under the Board the utility of the J^Lxpenmcul stations has 
been inereas(*d. B> tin* i)resenee of this Board we liavt* 
been able to dispense with a (*ertain amount of jmrely botanical 
work at one of tin* gardens in the interior of tin* island. In 
short the Board is emU'avoui ing to elTeet economy w herever 
advisable, ami at the same time to promote the agricultnie of 
the whole island. I do not think this could be done in 
Jamaica by any organization except such as we lm\e in the 
Board of Agri<*iiltnre. Since this J3oard has been organised 
the islaiul has made a great deal inon* ])rogress in agrieul- 
tural education than in any like period in the jiast. 1 am 
extremely gratilied with the results of tlie (iovernuienCs 
efforts in forming the Boaid, and the eo'operatioii and stimulus 
given to everything eoimected with agriculture in the 
inland. Britisli Guiana has followed in the footstejis of Jamaica 
In this matter, and I eaniifit help thinking that such au 
institution in Trinidad and other Colonies would pro\e of great 
advantage. (Cheers.) 

Professor J. B. Harrison, (British Guiana): The 

Board of Agriculture of British Guiana has not long been brought 
into existence. The Government Secretary is Chairman of the 
Boardf the Immigration Agent^Ueneraii the Inspector of Prisons, 
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the Inspector of Schools, the Governnieiit Analyst, the Govern- 
ment Botanist and the Government Veterinary Snr^reon are 
the official members, ami ihe Hon bles B. Howell Jones, 
R, G. Duncan and C. P. Gaskin, with the Rev. V. C. Glasgow, 
Mr. R. Evans (Curator of the British Guiana Museum), and 
Mr. F. J. Scard (Chairman of the Agricultural and Commercial 
Society) form the unofficial sectic»n. The Revd. K. C. (Rasgow 
is a gentlenian who is in vtu’y close touch with the smaller 
settlers and farmers and takes very great interest in tin* work 
of the Board. 

The principle upon whieh we arc working is to hold 
f*omparatively few meetings of tlu' Board at whii*li but little 
talking takes pla(*e oi* disenssion is necessary, as tlu* main work 
is accomt)lished by cirenlati ng ])apers to the members each of 
whom expresses his \ iews in a fen writtem words thereon. 
Hem*e matters, are, a> a. rnit*. ripe for settlement befori' being 
brought up at the general meetings of the Board. 

The detailed work of the Board is carried on by sniall 
sub-committees of whi<‘h at the prt'seni the follow ing have 
been appointed : 

No. I. Finance (Nunniitfee. 

No. 2. (\)rrespoiiden<‘t‘ Committee. 

No. Publishing Committt*e. 

No. 1. ExtH‘riment Stations Committee. 

No. a. Library Commitl(*e. 

No. t). Education Committee. 

No. 7. Exhibition'- Conimittee. 

No. 8. Sugar-cane Experiment Committee. 

No. 0. Stock Committet*. 

Correspondence and other matter relating U» an.\ particular 
subject are receiv(‘d by the Se(»retary and after registration, 
etc., pas'-ed on to the Deputy Chairman, iH)on w hom the general 
working of the Board devolves and wdio is also r.r of/lcw 
Chairman of Coinniitte(»s. The Deimty Chairman eireulat(\s the 
papers either among all the members of the Boar<l or more 
usually, among niembeis of the special eommitU'e most closely 
concerned with the snl)je<*t. The papt*rs are returned, after 
circulation, to tlie Deputy (Chairman who snmniarist^s the views 
expressed and passes them on. through the Secretary, to the 
Chairman. The latter decides either that the matt(*r under 
consideration is sufficiently ripe to be bionght up at the General 
Meeting of the Boaid, or direetr- that tJu? papers bi; eirenlated to 
the general members. lAn* general circulation the papers are 
submitted by the Deputy Chairman (the (iovernnumt Analyst), 
first to the technical experts the Board and afterw’arcis to 
the other memljers. 

The Board is quite young it ha> only just conmieneed to 
work— but 1 hope some day it will have as successful a record 
as that of the Board of Agriculture of Jamaica laid before the 
Conference to-day. I think the members of this Conference 
will recognise that dealing with such important subjects as 
those indicated by the titles of the sub-committees and having 
to extend gradually their operations over the great area of the 



OG 


Colony — .some twenty-five tiines that of Jamaica— the members 
of the Board of AgricnlUire of British Guiana will find plenty 
to occupy their energies. How far their elTorts will meet with 
.success 1 eamiot .sa>% but the Commi.ssioiier of Agriculture 
is an Honorary nieinl;er of the Board and it is lioped that 
ho will willingly assist ilu' members in their endeavours and 
enable them to do more; Ihun they are doing at p!*esejit. The 
members (d* the Board look eagerly forward to that future day 
when they will be able to welcome Dr. iMorri.^ to his .seat an^ong 
them. 

The llou’bh* G. T. Ffonwk k (Triniflad) : In Trinidad th<3 
Agri(Miltural Society although not ci‘ea(»‘d by Ordinance 
working on very similar lines to tho.sci <lesei i))e(l \)y Mr. Olivier* 
The (TOV<‘riior is ( ’liairiiiaii and the Gov(a*mueni Botanist and 
the Govenuneni Analyst are c.>‘ o///f m mtmibers. Amongsl. the 
monib(us ai*ti the Attorney (hnieral, t he Auditor (»eneraL the 
Director of l^iblic Work.<, the Priindpal ol' I lie Training CViIIege 
an<l the Sul)-liitcu(lant of Or(»wn Laud.^. The agi ieul turists of 
the Colony are tiius brought into touch with Die Goveinor and 
almost every Dcfiartmcnt of the (iovernnicnt. and in particular 
witli Die K\<'eutive and educational Olliccrs. 


REPORT OP THE CHEMICAL SECTION AT 
THE CONFERENCE OP 1902. 

Tile ('licmical Si‘(*tion was bounded in 11)01, to deal with 
tecliniciil (luestioiis that could not be profitably diseussed in 
open Con IV re nee. 

At the ConlVrtaice ot !0()2 the follow ing mendjers wc‘re 
present : - 

Professor J. B. Harrison. (Bi itish (iniana), (/hairman. 

Tlte Hon'ble h^'rancis Watts, (Liawvard l>lands). 

J. Seat’d. Ks(|., (Hritisli Guiana). 

J. B. BoviOl, Ks<j.. (Bai’bados). 

W. 1C Huttensliaw, (Jamaica). 

ProIVssor J. P. d' Albui|uer(|iie, (Barbado^), Secri‘tary. 

The Members of the Seetion fir'll of all r^apiested their 
Chairman to convey to Dr. Wiley, as American Ht‘presentativ'e 
of the International Sugar Commission, their adhesion to the 
standard methoil ailopted at the Pai is meeting of the Com- 
mission in June, 1000. 

Tho Seetion then took up the consideration of the following 
points submitted for consideration by Messrs. Harrison and 
Seat'd : — 

(1.) A method for determining the proportions of 
naturally occurring sugar-cane glucase and those 
of dextrose and levuIo.*e profluced by inversion 
during manufacture which may be present in re- 
sidual molasses. 
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(2.) The tiet(U*iiiiuatioa or ilio luiture (»1‘ (ho so-ealle«i 

‘gums and (dliei peelinoid bodies whieli may be 
l)resent in tin* lua nial or in the abnorimd jniet»s of 
llie sngar-eane. and (o -iiggesi nu'tluxis for iheir 
< pianti ta t i\e diM <*rnuiia t ion. 

(•h) 'idu^ |)o>sibilil\ (tT rt>rmuiatnig a d(‘(inile rcOation- 
sliip between the ghieox* ratio ami tInMpndient ol* 
non-sugars in tin* e\pre*^sl‘d (*!nu‘-.iniei‘ ami tiu" 
ei)nnner(‘ial rt‘e(>\<‘r>' of mnsc()vado sugar tlu'ie- 
troni. 

( 1.) 'rill* olTeel , it ;m\ . oT manure^ on ( lie normal fit'i iod 
ofripiming of variou'- \ ariel ie-^ of sugar-eane. 

(a.) 'I’lii* elTeel ol’ lltuRling ihi* land, on 1 In* coii'-erx a ne,N 
« >r plant tood in t he soil. 

(().) ’riie eaU'^e-' and |)rr\enlion oT llie ofenm nee ol* 
lai'til ioii'- ‘ fault ines-- ' in eolouri il non. 

A Kiel* some diseu»ion it \\a^ agia*ed : 

I 1 ) tV: (2.) Thai tin* point- rai.-ed in paiMgraphs (1) and 
(2) -Innihl he i n \ esi iga ted. a*' opport unit ies oeeui* 
l)\ m<‘mhet‘- of the Si'otion who woidd report/ 
|•(*.-nh<at suh^eipient meetings. 

(2.) 'rinri* i-al pres(‘nt no po-^si hi I it y of foinmlaling a 
rielinile rela t ionsh i ( ) belwi'cii ghieo^i* ratio and 
♦ piolient of non ^ngar- in the e\press<*<l earn* .jnl<*e 
an I t he >ni mereia I reeovery of mu-eo\ado sugar: 
the solution of th's «p**“'l'‘'*> hinge- njion t hi* 
in \ est iga 1 if )n ree<»mmended uinh‘i (1) and (2.) 

( t.) W’ hile t In* S<-( ( ion (‘\pre‘— es no linal opinion upon 
lhispoint.it is st i ongl \ of o|)inion that tin* bulk, 
at all e\’<‘nl s. of s^Jubh* nil rogenous manure -hould 
ljf‘ap|>lied early in the aetivi* pi'riod of growth, 
'There appeal »<» be a tendf‘ne.\ on the part of 
))Ianlers to retard tin* applieation of nitrogen with 
detrimental effeet to the normal ripening oj' the 
eaiies. 

(5.) Mr. Seanl mentioned lliat a common methtul in 
Britidi Gniana ami Surinam of restoring the 
fertility of In^avy elav lands that Iiave heiomo 
unpi’oduet i v(M hi'ough e.ximustion of liumns, is to 
flood tluun for a. succession of lun'iDcfs of thix*c. 
weeks or more, anil that he, eoulil not reconcile* 
this with tlu‘ eonnnoiily aceeptc'd theories of 
niti'ificatinn. Jt was jjointed out that this is 
fcomewhat analogous to the ulTect of flooding rice 
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lauds and it was felt by the members of the 
Chemical Section to be a subject vNorthy ot future 
invest igatioii The flooding aa is not a pioeess of 
cithei waipiiigoi sewage litigation as oleai busli 
water (piactically i.iiii water) was employed 

((> ) It iH (^sential in tin opinion of the Section in 
tt*'^ting null ioi faiiltini^^s tl»at the sample^ ahei 
dilution (oi bi<al\iiig down) should Ih‘ plucd in 
cIonuIn -^toppt It 4l bottle-- 
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AGRICULTURAL CONFERENCE, 1902. 

(CONTIXrKD.) 

THE TEACHING OP AGRICULTURE IN THE 
WEST INDIES. 

Tfic vtforfs fJifriiHj fhc l<(sf three ijr^rfi to iulri)(h(('r 

the tvuvhhifj of the pri ori {)!( s of A (/ri(0(t t u )'r in the 
(^oUc(frx <(H(l S( hints In tlo' ITr.s/ /ndic.^. 


.1 AMAU^V. 


Mr. A. H. Mci^'Aiu.ANK (SnprrinlciKU'nt oT (Ji(‘ Alico Train- 
ing (’olU .lainai('a) : In tlu' rollDwin,;^^ |)a])Gr I.'-hall i‘n(l(‘a voni* 
to p:ivo a bi iol* acc'ouni of tlir training in aKi itaill vn*(^ that 
is being givani o» students in the i*t‘gular enur^e oT instinct ion 
at tlie Alic'o Training ('ollege, Kingston, Jamaica, of which 
in>^tit nt ion 1 havi* tlie honour to be Principal, and to snpjile- 
nienl that t)y whal has come nndei’ my own ob-m-valion in 
r(‘gard to tin* sp('<-ia] eonrscs given to t<‘aehers wlio are abcady 
in eliarge of eleimmtary .'-ehool-, ami who hitlanto lla^(^ had 
little or no <»pport unit >' of studying agrienUnn*. on tlie mo^t 
ap])roved methods. 

Thun! are S(*venty-six students in n‘sid(‘nci* at tin* (VJh'gc*, 
of whom sixty-four are from .Iamaii*a and tin* ri'inaimhu* from 
the Leevvard Islands. All of them luive had a. rt gular eoursii 
of training in agricultural science) by Mr. Huttenshaw’ of the 
Imperial Department eif Agriculture. Four lectures a week 
have been given tlirougliout the year, and tlm instruction i.s 
based on the following syllabus, from which tlie minor details 
have been omitted: — 


SYLLAUrS OF WORK, 

(1.) A course of elementary physie.s and (diemistry, prepar- 
atory to the .study of tlie life and food of plants and to a know- 
ledge of the compoi&itioii of soils and niaiiurcs. 
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(2.) The composition of the atmbspkere. 

(3.) Soils: their origin and formation, constituents and 
properties. 

(4) Plant structure: root, stem, leaf, flower, fruit and 
seed. 

^ (5.) Plant life : germination, nutrition, storing of food, 
chemical composition of plants. 

(6.) Cultivation : tillage, draining, irrigation, manuring. 

(7.) Crops. 

(8.) Box gardening. 

A similar course of instruction has been given by Mr. But- 
tenshaw to the students of the female colleges, viz;— Shortwood, 
Bethlehem and St. Joseph’s, about sixty students in all. 

Each lecture is illuatrated by numerous experiments, many 
of which have been prepared by the students themselves. 
While some of the experiments are of such a nature that they 
cannot be made use of by elementary teachers owing to their 
inability to secure comparatively expensive apparatus, yet, 
great care is taken to employ, in addition, such illustrations 
and practical experiments as can be provided at little or no 
expense and can be made use of in the ordinary elementary 
bchools of the island. Each lecture is followed by viva voce 
questions to te»t whether the subject-matter has been fully 
grasped. In addition to this, the students are required to give 
object lessons, based on the instruction they have received from 
Mr. Buttenshaw, as well as on subjects dealing with the 
ordinary phenomena of common life, and with objects familiar 
to school children. 

TRAINING TEACHERS TO GIVE OBJECT LESSONS. 

As such object lessons are of great value iu teaching 
children to observe, and by this means of quickening their 
general intelligence and of leading them to take an intelligent 
interest in the various processes of nature, I propose very 
briefly to sketch the plan adopted iu the College to ensure that 
the lessons to be gh^en to children by the students when in 
charge of schools shall conform to proper pedagogic methods. 

The student about to give an object lesson is required to 
write full notes of the proposed lesson, and to supply himself 
with the * object’ itself and with suitable illustrations. A class 
of children is taken from the practising schools in connexion 
with the College, and the lesson must be given in the presence 
of the whole staff, and students, all of whom are supplied 
with note-books in which their criticisms are entered under 
various heads, such as, notes, subject-matter, method, tUe 
teacher, illustrations, use of black-board, etc. After the cla^ has 
been withdrawn, two or three students are called upon to read 
their criticisms under one or more of the above heads. The 
members of the staff also criticise the lesson; the Principal 
sums up the criticisms and marks are awarded. The books are 
i!olleot<^ and scrutinized. It will thus be seen that an attempt 
is made to discourage the pernicious system of cramming with 
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book*knowledge in order to pass an oxainination, a system that 
•fa far too prevalent in Jamaica as well as in other parts of the 
world. Last year the work in agricultural science was ex£iiuined 
by an Inspector of the Education Department, and the following 
extract is made from the report recently issued by the Superiu- 
tending-Inspector of Schools:— The yiapers on agriculture 
worked at the Training College examinations showed an intelli- 
gence and grasp of the subject that J have looked for altogether 
in vain before, Mr. Bntcenshaw's lectures have done good 
work, and I have no doubt that still better work will be shown 
next year through a better fouiidatu>n existing in the work done 
in 1900; 

Box-gardening on the lines suggested in theFrencii scheme of 
agriculture has received due atleiition throughout the year, 
and the students have gained an intelligent knowledge of the 
Tropical Readers. 


I’UACTK’AI. Oi T-DOOR WOUK. 

For the past few years all tlu' men entering tlie College have 
been required to devote a certain number of hours each week to 
horticultural work on a portion of the grounds set apart for the 
puri>ose. The area at i)reseut under cultivation is about one 
ac‘re and there is ample room for its extension should the 
netxl arise. So far as site* and aspect are cojiceriu'd the 
position is iu every way desirable, but the land itself was 
in the very poorest condition. The good original surface 
soil had been gradually worn and washed away and the 
exposed subsoil was stiff and stony. By constantly turning up 
the soil and by the addition of some hundreds of loads of 
stable litter, the larger portion is now iu good tilth and yields 
satisfactory crops of both fruits and vegetables. A small (!orner 
of the ground has been left in its original condition as an object 
lesson for those who may come after, as well as for those who 
have contributed by their labour to bring about tlie results 
mentioned. At first there was some considerable dislike on the 
part of the young men generally to the heavy manual labour 
that the work necessitated, but, as the results became evident 
in the changes brought about, tlieii* interest became very real. 

The Directors have provided auq)le supplies of the best^ 
horticultural tools, and a very imiwrtaiit point in the t<nich- 
ing lias been to bring out clearly that satisfactory results 
depend as much upon the method of cultivation and the right 
employment of the best implements as upon, perhaps, any 
other part of tlie work. The students have been taught the 
names and uses of the various iiiiplc*moiits. The time given to 
the work covers generally from six to eight hours per Aveek on 
four days in the week. The men are taught in groiqjs, but the 
work is sb arranged that each man is taken through each stage 
of the work, such as raising vegetables from seed, transplanting 
and carrying on each successive stage to maturity. 

Vine culture has also' had considerable attention and over 
twenty varieties are in cultivation. These have been raised by 
the students from cuttings originally received through the 
jCQurtesy of tbe^Secretary of the Koyal Horticultural Society’s 



Gardens at Chiswick. All the best table grapes are included in 
the selection as well as some varieties which are less known 
and more difficult to grow. These are kept by way of experi- 
ment and to test their adaptability to the climate in the hope 
mainly of finding a variety that will succeed in the hiil districts. 
The men are all taught how to propagate from buds and cut- 
tings and carried through all the varied stages of vine culture, 
such as pruning, disbudding, thinning both vines and clusters 
and the after treatment necessary to secure ripe wood for next 
year’s crop, whilst maturing the crop for the current year. 
Any of the men who have gone through this course should be 
able to superintend successfully, and to give practical lessons in 
gardening and fruit culture in any ordinary day school. 

Satisfactory crops of vegetables, such as tomatos, peas, 
and beans of all kinds (except scarlet runners and Windsor 
beaus, both of w'hich failed entirely), beetroot, carrots, cabbage 
and turnips, have been grown as well as large crops of grapes, 
all of which could have readily found a market. Bananas have 
been planted in the same soil at the same time, and then 
subjected to different methods of treatment, from entire 
neglect to high culture, and the Avonderful differences in the 
results have been pointed out. 

Quite a number ot fruit-trees, forming a sort of orchaixi, 
and consisting of oranges, mangos, cashews, akees had been 
nearly destroyed by fires made by the carpenters engaged on 
the work Avhen the College was being built. These w ere almost 
reduced to naked slumps. The students took them in hand, 
the ground was lightly forked over, a plentiful supply of wood 
ashes with some basic slag was dug in, and the ground received 
periodical soak in gs of w’ater in dry seasons. The trees are now 
the picture of perfect health and bear fruit abundantly. The 
reason for every step of the work is given to the students and 
what the result is likely to be, and so an intelligent, steady 
interest is maintained throughout. This practical Avorlc is 
under the superintendence of the Reverend Wm. Griffith, one 
of the Directors of the College. 

In addition to this, batches of the students are required 
daily (except in wet weather) to assist in weeding and keeping 
clean the tw’enty-three acres of land surrounding the College 
buildings. Many of the Jamaican students take much interest 
iu this work. Others, especially some of those from Antigua 
and the neighbouring islands, have not yet learned to look 
upon such work Avith a kindly eye. 

INSTRUCTION AT THE GOVERNMENT GARDENS. 

'During the past year a very great privilege has been extended 
to the third year students, and to the second year students 
from the Leeward Islands — about forty in all — through the 
kindness of the Hon’ble Wm. FaAveett, Director of Public Gardens. 
For two hours every Saturday morning throughout t^e year a 
batch of twenty of them has been through a thorough coui'se of 
pr^tical training In agriculture, siidb as could to obtained 

else in Jamaica, at the Government Gardens at Hope. 
8iti:(at^^ 9k% a cliatanee o( be.tween {our at)4 
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five miles from the Mice College and the students were conveyed 
to and fro in the electric cars. The instruction was of a very 
varied and valuable nature, and those who attended the course 
are very grateful to Mr. T. J. Harris, their teacher, and to 
Mr. Fawcett for his kindly interest. 

Prom the foregoing sketch it will be seen that very 
thorough instruction in agriculture, based on sound scientific 
knowledge, is being given to the training college students. 

VACATION COURSES FOR TEACHERS. 

Ill order that teachers already in charge of schools shall 
have the opportunity of obtaining similar, though necessarily 
more limited instruction, courses have been held during part of 
the summer vacations of the past two years. 

Thirty -six teachers attended the first course which lasted 
for three weeks. Through the kindness of the Rev. Canon 
Simms, the Jamaica High School, which is in close proximity to 
Hope Gardens, was placed at the service of the Education 
Department and the teachers were boarded and lodged there. 
The Directors of the Mico College supplied bedding, linen, 
cutlery, etc., and the whole of the arrangements for this course, 
as well as for that of the following year, were placed under my 
superintendence. The general scheme of work was as fol- 
lows : — 

Practical work at Hope Gardens, daily from 7 to i).80 a.m. 

Lecture by Mr. Butteiishaw on elementary physics and 
chemistry, 11 to 11.45 a.m. Lecture by Mr, Butten- 
shaw on plant- life and growth, 12 to 12.45 p.m. Lec- 
ture by Mr. Butteiishaw on soils, 1.15 to 2. p.m. 

These lectures were given on five days of eacli week and 
the teachers asked questions on matters that required further 
explanation at the close of each lecture. A very valuable 
lecture was given by Mr, DeMercado, one of the leading 
merchants of Kingston, on the preparation of produce for 
market. Mr. Burnett gave some excellent talks on bee-keeping. 

At the request of the teachers two lectures, illustrated by 
the magic-lantern, were given by me on some of the great cities 
of Europe and of the East which 1 have had the privilege of 
visiting. 

This pioneer course was very successful. When it was 
known that a similar course would he held during the following 
summer more than two hundred teat^iers applied for permis- 
sion to attend. 

The Hon. S. Olivier, who was the Acting-Governor at the 
time, invited the teachers to tea at King’s House grounds, a 
precedent which was followed by his Excellency Sir Augustus 
Hemming last July. The kindly thought which prompted such 
action waa highly appreciated by the teachers. 

In July of last year a similar, but more extensive course, 
lasting for four weeks, was held at the Mico College which w^as 
lent for the purpose by the Directors, and is admirably adapted 
for the accommodation of a large body of men. Over sixty 
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teachers- were present, fifty-eight of whom received board and 
lodging on the [)remises. Practical work was done at Hope 
Gardens as in the previous year, and Mr, Buttenshaw gave 
three lectures a day throughout the month. 

The teachers assembled on the first of July and were 
addressed by the Hon. S. Olivier, Chainuan of the Board of 
Agriculture. The Hon’bles Thos. Capper and Wm. Fawcett were 
also present. Mainly through the instrumentality of Mr. Olivier, 
who took the deepest active interest in the whole of the course 
ami encouraged the teachers by his presence and advice on 
frequent occasions, the following afternoon lectures, which were 
open to the public, were provided; 


Irrigation 

Bee-keeping 

How Jamaica was made 

The" preparatum of produce for market 

Plant. societies ... ... 

Poultry 

Theavater we drink 
The teaching of elementary science in 
'I .schools 

How to make tlie most of small holdings 
' without l)orrowing capital 


Hon. S. Sharp. 

H. G. Burnett, Esq. 
Hon. S. Olivier. 

C. C. DeMercado,Esq. 
Hon. Wm. Fawcett. 
J. Barclay, Esq. 

H. H. Cousins, Esq. 

Rev. Canon Simms. 

Hon. H. Cork. 


In order that the whole time of the teachers should be 
profitably employi'd .several lectures illustrated by magic- 
lantern Views were delivered by Mr. Cundall and myself on 
suyects of special interest to the teachei\s, and lessons in hand- 
and^ye U^ining wer<' given by Mr. Skyers of the Mi<*o l^ractis- 
ing^^g}y)ol^ * , 


In the follo\ting August a course was held at Bethlehem in 
St. ^I^lizabetb. Nineteen ti^achers attended and they were 
req;i|4ped to make their own arrangements for board and lodging, 
asp^ialgrant being given by the Government to each man. 
Mr.,^uttenshaw lectured, and the practical work was in the 
haq46 of Mr. T, J. Harris of Hope Gardens and IMr. Palache. 
Thf^-t^e teachers intended to put their instruction to some 
pmHi^l puypose is tnidenced by the fact that all of the tools 
takTO^jVd' llethlehein, to the value of £15, were purchased 
antf ttiere was not a single teacher who did not purchase one 
or more of the tools. 


In each of the courses the teachers spent a very profitable 
and^enjoyable time. Before leaving they presented addresses 
expt^essi ng deep gratitude for the instruction they had received 
and for the care that had been taken to provide for their 
comfort. With few’ exceptions they conducted themselves 
admirably throughout. The feeling, that many of them had a 
year or two ago, that agricultural Avork was not on so high a 
level as |pnie of the book studies in wliich they were engaged 
is gradually dying oiit, and the Imperial Department of Agri- 
culture is to be cougratulated on having commenced the 
teaching of agriculture in Jamaica op the right lines. I must 
confess that these experiments h^ve succeeded better than I 
anticipated and public opinion in Jamaica is on the aide, of 
continuing such courses ol instruction, . 
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Mr. Buttenshaw who has had many opportunities of seeing 
the work that is being done in the country by teachers who 
have attended these classes, and who is far more competent 
than I of gauging the value of such work, will, I vinderstand, 
tell us some of his experiences. Mr. Capper would be glad 
if arrangements could be made to extend the advantages 
of such training to a larger number of teachers, but, as 
Mr. Buttenshaw’s time is so very fully occupied at present, 
there seems little likelihood of this being done. An important 
step has been gained, people generally are beginning to realize 
that the prosperity of Jamaica depends upon the proper use 
made of its soil, and in order that the coming generation may 
grow up in the knowledge of how to obtain from the soil those 
products which are required in the various markets of the 
world I am convinced that no wiser course could have been 
adopted than that of first giving this instruction to the 
teachers in charge of elementary schools. 

Mr. W. R. Buttenshaw (Lecturer in Agricultural Science, 
Jamaica) : In the paj)er just read on the training of teaehers in 
agriculture, Mr. McFarlane has <iescribed what is being done in 
Jamaica to equip the teaehers to give instruction in the 
principles of agriculture in the elementary schools. 1 shall 
now endeavour to indicate some of the lines along which we 
may expect useful results to follow this work. It must not 
for a moment be thought that I am making the mistakci of 
looking for results, at this early period, from the introduction 
of the teaching of agriculture into the elementary schools; 
blit, there are already in Jamaica unmistakable signs of the 
stimulating effect of this agricultural training, and it will be 
found that influence is spreading from the teacher to the small 
settler, even if not through the medium of the ehiklreu. 

TEACHERS AS SMALL ( ULTIVATORS. 

While the preliminary object of the training is to make the 
teaching in the schools ‘ more consonant with the environment 
of the scholars ’ and so train up a peasantry with a more 
intelligent interest in agriculture, yet other results may, 
I think, be looked for more immediately. These will follow 
from the teachers’ personal <*onnexion with agriculture. 
As very few of the teachers in Jamaica have to spend more 
than four days a week in the schools, it is found that a large 
proportion of them — probably eighty per cent, -work ‘grounds’ 
of their own. This fact undoubtedly accounts for much of the 
keenness evinced by the teachers who attended the agricultural 
lecture courses. Mr. Capper, at last year’s Conference, referred 
to this keenness as being due largely to a desire to make 
practical use of the knowledge so gained for their own private 
benefit. On account of the imitative spirit shown by the small 
cultivator, any improved methods adopted by the teacher as 
a result of the training will have an effect on the agriculture 
of his district. 


INTRODUCTION OF NEW TOOI^. 

It is pleasing to notice, however, that some of the teachers 
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have not been content to rely simply on this imitation on the 
part of the settler, but are doing their best to assist their 
neighbours by giving practical demonstration of the advantages 
of more s^*ientiflc methods and the wastefulness of some 
ordinary practices. As an example of the good that can be 
done, the introduction of new tools might be mentioned. No 
one will deny that one thing that is most urgently needed in 
the West Indian islands is the substitution of the fork and 
8]mde for the hoe and cutlass in many practical operations. 

It has been interesting and instructive to watch the 
attitude of the teachers towards these tools in their lessons in 
practical agriculture. While some have been already well 
acquainted with, say, the spade and fork, to many these tools 
have been quite new and their usefulness has come frequently 
as a revelation. Of the teachers Avho attended the course of 
instruction held last summer at Betlilehem not one went away 
without tools of some sort, as has been stated by Mr. 
McFarlane. This cannot but result in a much more general 
use of these tools, and there can be no doubt that with 
onr naturally fertile lands, more thorough tillage is what 
is needed to secure better returns. While there may per- 
haps bo some slight danger of the teacher posing as an 
agricultural expert, good must follow any efforts, liowever 
humble, towards improving the cultivations of his neighbours. 
The work of the teachers as agricultural missionaries promises 
to bo most valuable. It is already noticeable in the efforts of 
the local Agricultural Sot ioties of which the teachers are 
frequently olheers and leading sjurits in the promotion of agri- 
cultural shows and other useful work. In a recent report to 
the Board of Agriciiltme, the Travelling Instructor bore 
CAidence to the interest taken by the teachers in agricultural 
affairs and stated tliat at one meeting he noticed no fewer than 
thirteen teachers present. 

UKCTUREH TO TKAOHERS’ ASSOCIATIONS. 

During the last six months I ImA’^e had numerous opportun- 
ities, by reason of lectures to the Teachers’ Associations, of 
observing the effect of this training upon the educational work 
of the teachers, ft will easily be understood that with oA^er 
800 teachers in Jamaica some time must elapse (as Mr. Capper 
pointed out last year) before all of them Avill have received 
instruction in agriculture. With a view, therefore, to assisting 
those Avho have not attended the coui’ses of instruction I liave 
been giving lectures at various centres to the Teachers’ Associa- 
tions. Of these assexjiations there are some thirty-five Avith 
an average iiieinbersliip of about twenty, holding meetings 
usually once a mouth to discuss matters relating to their Avork 
in the schools. At a number of these meetings I have addressed 
the members on agricultural teaching in elementary'’ schools. 
My endeavour has ^cn to indicate the best methods of teaching 
the subject, and, move particularly, to show a large number of 
simple experiments that can be performed without any more 
elaborate apparatus than glass bottles, tumblers and other 
readily obtainable articles with the idea of making school 
lessons moi'e interesting and more intelligible. Not only have 
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the teachers evinced muck interest,' and shown by their ques- 
tions an anxiety to profit by the lectures, but they liave also 
carried out in their schools many of the suggestions with tlie 
result that, as several have stated at the meetings, the children 
are able to gain a correct idea of many terms and ijhenomena, 
which to the teachers themselves in their school days, were 
nothing but names with definitions that had to be committed 
to memory. It is obvious too from the newspaper reports of 
these association meetings that agricultural subjects come up 
very frequently for discussion* In many cases a member gives 
an account of the course of training in agriculture which he 
has attended, for the benefit of his fellow members who have 
not had the same opportunities. 

It has been both gratifying and encouraging to observe the 
attempts at some of the schools to make the teaching more 
practical and more experimental. I will mention a few which 
may serve as types. 


SCaiOOL GARDENS. 

Although very few teachers have so far applied for the 
special grant given by the Department for praetieal teaching, 
many have plots near the school where lessons are given from 
time to time. There seem to be three chief difficulties in the 
way of extending this work : (1) the lack of time, as on account 
of the irregularity of the attendance at the schools teachers 
find it hard enough to get through the regular work for the 
annual inspection ; (2) the objections on the part of the parents, 
it seems to mo that ratlier more is made of this difficulty than 
is necessary, for though it certainly does exist, the objections 
can be successfully removed, as they have been already in some 
cases, by the exercise of a little tact ; and (8) the exiiciiso 
involved, much of this is initial and connected with such 
matters as fencing, and the purchase of the necessary tools. 

Referring to grants to schools where practical agriculture 
has been taught during the year ended March 81 last, tlie 
Snperintending-Insjicctor of Schools says in his Annual 
Report: —In some at least of the cases wheie these grants 
have been given the work has been of great value. In one of 
the most successful and satisfactory, Mount Fletcher in 8t. 
Andrew, I am informed that the school children beg for seeds 
and cuttings to take home and that not only are flowers eagerly 
sought after to be cultivated round the people’s cottages but 
considerable quantities of vegetables, etc., are now raised 
locally and either consumed or sent to the Kingston market. 
The grant of £8. 7s. given in this instance is undoubtedly 
money w’ell spent. The school garden is well worth a visit 
from any one who is interested in the development of agricul- 
ture amongst the people. The number of teachers who are 
competent to do work like this is, of ^*ourse, limited ; but leav- 
ing this consideration aside, an inspection of the accounts of the 
school in question shows clearly why these grants do not rapidly 
increase. Though, as I have said, it gets a Government grant 
of £ 8 . 7s. and the sales of produce bring in over £5, these 
accounts show' a deficit on the year’s working, which must be 
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met by either teacher or manager. If, however, the amount of 
the grant were raised so as to show a clear profit to the 
school, and any large projjortion of the elementary schools 
earned it, the aggregate cost would be very heavy, and would 
swell the total expenditure on education by thousands of 
pounds.’ 

It should also be remarked that this teacher has taken a 
number of prizes at agricultural shows, both in his own district 
and in Kingston ; his chief rival being another teacher whose 
garden is also wortli a visit, but which is not quite so 
favourably situated as Mount Fletcher, and on account of its 
position cannot be irrigate^]. Both these teachers attended 
the first course of training. 

SCHOOL MUSRUMS. 

In some schools the interest of the children is being 
stimulated by encouraging them to bring in botanical and 
agricultural specimens. A few weeks ago I saw a large collec- 
tion neatly arranged, in a good-sized cupboard. TJie teacher 
showed me various kinds of seeds germinating, different types 
of soil, and simple experiments in course of being carried out. 
He stated that since ho liad started this museum the children 
hod paid a much more intelligent attention to the science 
lessons, looking forward to them quite impatiently, and that 
his table was simply crowded with specimens if he asked the 
children, to look for any. 

nox AND POT CUT.TURB. 

Many of the teacliers grow plants in pots and boxes for 
Xnirposes of object lessons, though for the most part this work 
is confined to such as have received agricultural training. One 
school has a long row of tins in which simple soil and manurial 
experiments are being carried out ; all having been arranged by 
the elder boys under tlie siqiorvision of the teacher. By 
questioning tlie.boys I found that they clearly understood what 
the experiments were designed to show and were eagerly noting 
signs of results. 

A fair idea of what we may hope to see in all the schools 
in future when the training has been longer at work can 
be obtained from the Roman Catholic Schools in Kingston, 
where some of the Sisters who liave nttende<l the lectures at St. 
Joseph’s College liave introduced experiments and practical 
work with much success. It cannot however be expected that 
there will be any . great improvement until this training has 
reached the whole of the teachers. Judging, however, from the 
signs that I have mentioned, it certainly seems as if the woik 
of training *th6 teachers in agriculture is having a good effect 
upon both the teaching in the elementary schools and the 
methods of agriculture amongst the peasantry. 

The Presidbnt ; The papers just read by Mr. McFarlane 
and Mr. Buttenshaw, are a valuable contribution to the Bduca- 
tioual side of the Conference, They clearly show the course 
^ events at Jamaica in extending the teaching of agriculture 
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in the training colleges and elementary schools. It is evident 
that during the last three years efforts in that Colony have 
been well organised and that all concerned are joining most 
heartily and successfully in the work. 

BRITISH GUIANA. 

Professor J. B. Harrison, C.M.G. (British Guiana) : Much 
advance has not as yet been made in British Guiana in in- 
structing the teachers, because, although a scheme was started 
eighteen months ago, the schoolmasters after attending twenty 
or thirty lectures suddenly went on strike. After the expira- 
tion of a few weeks another attempt was made, and we 
succeeded in getting about twenty or thirty schoolmasters to 
attend a course of lectures on elementary chemistry and 
botany given by one of the Assistants of the Government 
Laboratory. This was what I found had been done when I 
returned to the Colony in June last. At the request of the 
(lovernor a further course of fifteen or sixteen lectures was 
given on agricultural chemistry and agricultural matters in 
general. The teachers appear to have taken a great interest. 
Many, especially those living in the country districts, own 
some land which they tr}^ to utilize in teaching agriculture. 
It will however be some time before they can put into practice 
in their own schools the principles we have been tiying to 
inculcate. In course of time we might hope to obtain good 
results. 

We have, of course*, diflieulties to contend with. Our 
schools are spread over a largo area and are oft(‘n some sixty 
or seventy miles apart. This causes difficulty in getting the 
teachers together. Those within twenty or thirty miles of 
Georgetown, come in, receive their instruction and return 
home. We hope that those men will form in time the nucleus 
of a staff of teachers more interested in agricultural matters. 
It is proposed, as soon as an examination can be held, to give 
a course of demonstrations at the Botanical Gardens on prac- 
tical matters in order to show the schoolmasters how to teach 
agriculture in their own schools. A sub-committee of tlu^ 
Board of Agriculture has been appointed to deal Avith this 
subject. 

Mr. R. Ward (British Guiana) : I travel in the country 
districts, and offer my assistance to the teachers. I have 
ahvays found them very interested in their work. In addition 
I give practical instruction in field work, and similar matters. 

[At this stage of the proceedings the President announced 
that the members of the Chemical Section would adjourn to a 
separate room to discuss certain questions that had been pre- 
pared, beforehand, and submitted for their consideration. The 
President nominated Professor Harrison as Chairman of the 
Section and Professor d’ Albuquerque Secretary of the Section. 
See ante pp. 96-98.] 
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TRINIDAD AND TOBAGO. 

Mr. R. Gervase Bushb (Inspector of Schools for Trinidad 
and Tobago) : The first step taken with the view of including 
in the primary school course systematic instruction in the 
principles of agidculture was to endeavour to train the teachers 
already in charge of schools. 

TRAINING THE TEACHERS. 

A first course of lectures for teachers on Agricultural 
Chemistry and the Theory and Practice of Agriculture was held 
at Port-of-Spain in August, 1899. 

The lectures on Agricultural Chemistry were given by 
Professor Cannody at the Government Laboratory and those 
on the Theory and Practice of Agriculture by Mr. Hart, Super- 
intendent of the Royal Botanic Gardens, at the St. Clair Ex- 
periment Station. 

The lectures occupied three weeks and at their conclusion 
an examination was held by each of the lecturers, both of 
whom expressed their satisfaction with the progress made by 
those who had attended the course. Twenty teachers were 
selected from among 101 applicants to attend the course: of 
these, eighteen actually attended and seventeen took the 
examination papers, and answered satisfactorily. 

The second course for Trinidad teachers was held in 
January, 1900, under similar arrangements to the first course. 
The lectures were attended by eighteen head teachers and 
four students from the Government Training School, These 
were examined at the conclusion of the course, and were all 
reported to have paid great attention and to have made satis- 
factory progress. 

In January, 1900, a series of lectures on the Practice of 
Agriculture was given to twenty teachers in Tobago by Mr. 
Millen, Curator of the Botanic Station. They all attended 
regularly, exhibiting the greatest interest and attention, 
and, on the conclusion of the lectures, answered a paper 
on the subject in a manner which was reported to bear favour- 
able comparison with the papers of the Trinidad Teachers. 

At the third course of lectures in Trinidad held in August, 
1900, thirty -six head teachers attended, of whom thirty-two 
were examined at the end of the course, and were reported to 
have made good progress. 

The fourth course was held in January, 1901, and was 
attended by twenty-six teachers and six students from the 
Government Training School. These all sent up answers to the 
examination papers which were set for them by the lecturei's at 
the end of the course. They appear not to have done on the 
whole quite as well as those who had attended pi*evious courses, 
but, with the exception of a few, their progress was reported to 
have been satisfactory. 

In December, 1900, Mr. J. deVerteuil, Assistant Government 
Anal;irs\ visited Tobago and delivered in Scarborough a course 
of on agricultural chemistry to teachers employed in 

schools. Twenty-four teachers attended, seventeen 



of whom had previously attended Mr. Millen's lectures on the 
Practice of Agriculture in January » 1900. At the examination 
held at the end of this course twenty-two teachers sent up 
answers and the progress evinced by at least half of this number 
was reported to be satisfactory. 

A fifth course of lectures was held in Trinidad in Augusti 
1901, at which forty-eight teachers and seven students from the 
Government Training School attended, it having been the desire 
of his Excellency the Governor that as far as possible all those 
teachers who had not bt'cn to any of the previous courses should 
have the opportunity of now attending. This course was 
limited to two weeks instead of three weeks as in the previous 
courses. Professor Carmody has expressed the opinion that 
the two weeks course was not long enough and the results 
shown by the usual concluding examination were reported not 
to have been so satisfactory as on the previouvs occasions. Three 
or four of the teachers wlio attended this course had been pre- 
sent at the previous courses. 

On the whole in Trinidad, the lectures liavo been attended 
by over 140 teachers from the elementaiy schools and seventeen 
students in training: wliilst in Tobago s(‘venteen teachers 
attended the lectures both on Agrieultural Chemistiy and the 
Practice of Agriculture. Some of these teachers should doubt- 
less have an opportunity of attending ai\other course; but of 
the majority Professor Carmody n‘i)orts that they now possess 
the amount of knowledge recpiired for the teaching of 
elementary agricultural science. As regards teachers to be 
certificated in th<‘ future, the annual examination for second 
and third class certificates now includes a paper on agricultuie 
as a compulsory subject for male candidates. 

AGRICtTLTURAL INSTRUCTION IN THE SCHOOLS. 

With respect to instruction in agriculture in the schools, 
the Code which was amended at the cud of 1899, provides that, 
from standard II upwards object lessons based on Blaekie's 
Tropical Readers shall be given to all scholars, the ground 
covered by these Readers being gone over in standards II to V; 
whilst in .standard III and those above, the Code directs that the 
practical agrieiiltiire shall take the form of practical illustration 
and applicRtion of the les.sous from thc^ Tropical Readey^s in 
school plots or pots and boxes. 

In the middle of the present year a pamphlet by Mr. Colleiis’ 
who was acting as Inspector of Schools, containing Hints on 
Object Lessons arid the Teaching of Agriculture in Primary 
Schoolsy was issued for the guidance of teachers. 

As an inducement to teachers to give their attention to 
practical agriculture, an annual bonus is payable Ur each head 
teacher on the results of the annual examination of his school, 
in addition to the teachers’ salaries, ^vhich, in all the iDrimary 
schools, are paid by the Government. 

GRANTS FOR PRACTICAL WORK. 

The maximum bonus paid at present is four shillings for 
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every scholar in average daily attendance during the year, 
and of this sum one sixth is allotted for proflciency in the 
object lessons referred to above, and another sixth for pro- 
ficiency in practical agriculture, one-third of the maximum 
bonus being thus allotted for proficiency in agriculture in the 
results of the annual examination. The allotment of a portion 
of this bonus in favour of practical agriculture dates from the 
beginning of 1901, and, during the year, forty-eight of the 200 
schools examined in Trinidad showed results of work in school 
plots described either as ‘ fair,* ‘ good, * or ‘ very good,* the head 
teachers obtaining a proportionate share of the bonus accord- 
ingly. 

Fi’om reports I'ecently received it appeal's that of schools 
visited by Inspectors in October, November and December, 
fifteen have started work in school plots since they were last 
examined, and from returns furnished by teachers that about 
twenty more have started school plots since the date of the 
Inspectors’ last visit. Of the twenty-six schools in Tobago, 
three had started work in school plots when they were ex- 
amined, and four others appear to have done so since they were 
examined. 

On the whole in Trinidad and Tobago together about 
ninety schools have commenced working school plots, as far as 
I have been able to ascertain. 

As an encouragement to the schools that have commenced 
this practical work an exhibition of the vegetables grown in 
the school gardens is to be held in Fort-of-Spain in a few days, 
and forty-one schools intend to send up exhibits ; four or five 
others having been prevented from doing so by circumstances 
beyond their control, the chief being the loss of produce by 
theft at nights. The prevalence of praedial larceny will, I am 
afraid, in many districts prove a serious discouragement to 
school gardens, for which even fences may not provide a satis- 
factory remedy. In some cases a difficulty iu the establishment of 
school plots arises from the reluctance of managers to provide 
the necessary tools. On the other hand the objection on the 
part of parents has not presented the difficulty that was an- 
ticipated. 

The President : We are fortunate to have had the pleasure 
of receiving from Mr. Bushe, himself, an account of efforts to 
extend the teaching of agriculture in the elementary schools at 
Trinidad. The Governor, Sir Alfred Moloney, has so warmly 
supported these efforts that they cannot fail to be successful. 
A striking feature at Trinidad is the very large number of 
school plots that have, already, been started there and at 
Tobago. I understand that about ninety schools are now 
engaged in working school plots. These are no doubt encour- 
aged by the special prizes to be offered at an exhibition of 
vegetables and produce from school plots. The latter plan has 
been successfully introduced, also, at Barbados. 
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BARBADOS. 

Rev. J . E. Reece (Inspector of Schools, Barbados) : A third 
course of lectures was delivered last year by Mr. R. Radclifife 
Hall (Assistant to the Island Professor of Chemistry) and 
Mr. J. R. Bovell (Superintendent of tlio Botanic Station) to 
some twenty elementary school teachers. At the examination 
held after the lectures ten teachers were placed in the ‘ first 
rank.’ 


RESULTS OF LECTURES TO SCHOOL TEACHERS. 

As the results of the courses of lectures delivered during 
the last three years we have now thirty- four teachers who are 
deemed competent to impart iiistriietion to their pupils in the 
principles c^f agricultural science. There are altogether fifty- 
two schools in which big boys are taught. Some of these 
schools are under the charge of men who have been in the 
service for twenty-five or thirty years, or more, and are reluc- 
tant to submit themselves to the t^^st of an examination along 
with younger men, and tlieretbro have not oiTered to attend 
these lectures. A few have attended them, but have failed to 
obtain a sutticient number of niai ks to entitle them to be placed 
in the * first rank so wc may say that for the present, all the 
teachers of boys schools who were willing to attend the lectures, 
and able to pass the examination, are possessed of the (pialifi- 
cation required for teaching this subject. 

During the past year the boys in twenty schools were 
prepared for examination hi portions of Books I and II of 
Blackie’s Tropical Headers, At the annual premium examina- 
tion of their schools 403 boys were olTeretl for examination, and 
187 passed. Some of the teachers whose schools were examined 
ill the early part of the year were not quite prepared, or the 
result might have been better ; but still forty per cent, is not a 
bad result ; it is a better result than Ave get in grammar, and 
much bettor than we get in history and geography. In this 
year more schools will be eligible to present boys for examina- 
tion in this subject and the proportion of passes ought to be 
greater also. 


PRACTICAJ. WORK NECESHARY. 

This is good so far as it goes ; but we do not consider it 
sufficient for our requirements. We Avant something more for 
our children, most of Avhom must some day earn tlieir living by 
agriculture. We Avant practical work. And this has not been 
lost sight of by the Commissioner of Agriculture, Avho has fur- 
nished an incentive by offering jirizes, at a local exhibition 
to be held during this month, for plants groAvn in pots or 
boxes by children in elementary schools. We must not be dis- 
heartened if the number of competitors on this occasion, the 
first of its kind, be small. The teachers were apprised of it 
only a few months ago, and the seeds kindly supplied by the 
Department in many cases failed to grow. Perhaps, too, if, as 
in the case of our agricultural exhibition in Bridgetown, prizes 
had been offered for the pi^oduce of the plant, instead of for the 
growing- plant itself, there Avoiild have been more competition. 



114 


I am quite of opiuioii that the plan adopted is the better, but 
just at first the other plan might have shown better results and 
have excited more interest. Attempts of this kind take repeat- 
ed effort, but will grow and gain popularity as time goes on. 

SCHOOL GARDENS. 

I have very little progress to report in the matter of school 
gardens. Tw’o teachers during the year have had the little plots 
around the school-house cultivated by their boys, but in the 
majority of cases there is no land available for school gardens. 
In Sweden each parish provides a plot of ground for a school 
garden. I do not know if the day will ever come when the 
Vestries of the several parishes in Barbados will do the like. 
At present there seems little prospect of its accomplishment; 
but is it not the only way to make our teaching practical, and 
to put an end to the coini)laiiit that it is ‘ too bookish?’ The 
excellent hand-book Nature Teaching compiled by Mr. F. Watts, 
and the admirable pamphlet drawn up by Mr. W. G. Freeman, 
both generously supplied to our teachers by the Imperial De- 
partment of Agriculture, will be found most useful, and our 
best thanks must bo given to those to whom we are indebted 
for them. Our difiicidties are certainly great, but they are not 
insurmountable; only let us show that we arc in earnest in 
teaching our peasantry to use their hands intelligently and use- 
fully in the work on whicli rich and poor alike have to depend 
for their maintenance : and let us hope that quiet perseverance 
in a good cause will eventually issue in success. 

His Lordship the Bihiku* of Barbados : 1 do not know that I 
have anything to .state in particular about Harbiwlos, except to 
endorse wiiat Mr. Reece has so Avell stated. As you have heard 
we have had lectures to teachers and have now thirty-four who 
are deemed capable of teaching agriculture in elementtiry schools 
and of giving object lessons, illustrated by the black-board as 
suggested by the President just now. I do not know, however, 
what part the illustrations on the black-boai*d are intended to 
take. It strikes mo here in Barbados it will be verj’^ small 
because in the education of this island drawing has been until 
lately entirely neglected, and I doubt whether many of the 
teachers are able on tin’s black-board to draw a straight line. 
It seems to me that this is a grave neglect and one which will 
interfere greatly with the teaching of agriculture. It is a 
defect which ought to be speedily remedied, because drawing 
is not only a necessity for agricultural teaching, but it lies at 
the bottom of every handicraft. There is another want in this 
Colony— the want of a suitable Training College for our school- 
masters. There are many difficulties iu the way of this I am 
aware : for instance, the small number of students and the ex- 
pense. We have very little money in Barbados to spare for this 
purpose. His Excellency is here, and he may perhaps sooner or 
later tell us how this want may be met. On the 'wdiole, I think 
we may congratulate ourselves in Barbados, — which differs in 
many ways from the other islands — upon having done the best 
we could with the means we have had at our disposal.. We are 
.tending our children to observe»and giving defii^te ioatructiou 
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in agriculture to the higlier standards. I hope we shall be able 
before long to offer grants for jiractieal work in agriculture. 

His Excellency Sir F. M. Ihnuisox. K.C.M.U. (Ciovernor of 
Barbados): 1 should like to make a few remarks upon the 
establishment of a Training Institution for toaehers. lii 
Barbados this important matun- lias not been overlooked. It 
wa.s -suggested by this (iovmnment that then' should be a 
training institution common to Trinidad. British Guiana, Bar- 
bados and such other Colonics as would join in this mutual 
arrangement, but the schenu^ ilid not. me('t with general apt)roval. 
If those delegates here to-day who are intei csteil in edueation 
w ill urge their respective Governments to take nj) the ipicstion, 
on some eo-o])eralive plan, ihn hados, I venture to say. w ill be 
ready to join, liy itself it cannot act bt'cause the cost of 
establisliment and tlio cost of maintenance of a. Training College 
are more tlian tin* Colony can luair at present. 


iiWKS VI )A. 

Mr. .1. Hauiun (Ins|)('ctoi* of Schools, (bimadj) ; The law 
of the Colony umh'i* wiii<*h Primary Education is administered 
(( xclusivi'ly by a Board of Education) date's as rc'cently as ISlMi, 
and came into full force in (‘very school on March .‘B, 1897. 
Under this law' and tlie Cod*' })ronmlgat('d under it. provision 
has been mad(' for tlu' ti'aching of agricnltiuu' in the highest 
standards (vi and vii) to boys only. Sneh instruction is jairely 
theorot ical. 


LKCrrURs TO TIOAOllMIt.S. 

The Aoew's of the Imperial J)cpartment of Agriculture 
have been duly con vcyi'd to tin* (iovtnnnn'nt of tlie (k)loiiy, and, 
at cour:^es of h'cl.nit's deli v(*rc(l in January and August 1900, 
by lecturers aptjointed b\ tln^ Department, to all the male 
elementary scOiooI t(iachcrs and a fe^v assistant and advanced 
pupil teachers ]iuinl)(.'i'ing in all about lift>' t'ach course 
of It'ctures lasting for aliout tt'ii days iindt'r the Pic'sidency 
of his Excelhmcy Sir Alfred Mohmey, K.C.M.G., Governor, 
and President of the Boai-d of Education, full publicity was 
given to tlie views of tlui (k)loniai Oflicc', thc^ Imperial Dc))art- 
ment of Agriculture, and tlu' local Government. These 
lectures were followa'd by <‘xaminath»ns, the results of which 
the lecturers on t'ach occasion (‘xprt'ssed t-hems<‘lves as being 
thoroughly satisfied with. Aftt'r the cxamiuatiou at the 
August coui'.se, some practical work was engaged in by 
teachers selected by the Government, to classes got ready 
beforehand for the imrpost* of show ing how far tlie work of the 
lecturer had been successful, and wa.s very much apjjreciated 
by the President and a full and repi ('sentative audience. 

The w ell known difficulties of enlisting the best services and 
sympathies of the teachers in the matter of manual labour in 
connexion with the soil have to be reckoned with in Grenada 
as in other places, and the unfortunate fact remains that on tht* 
occasion of the first course of lectures, a teacher of an assisted 
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school under the management of the Vicar General of the 
Colony, actually contributed a letter above hia nignaUire to one 
of the newspapers of the Colony, suggesting, on account of the 
amount of monetary asnislnnce offered by the Imperial Depart- 
ment of Agriculture to the teachers towards their exfjenses, 
ideas which, had they been taken up by tlie body of teachers, 
would have rendered abortive on that occasion the efforts of 
the Jniperinl Department and the Government. The second 
course of lectures seven numths afterwards met witli an entirely 
<inferent condition of affairs, and I believe that, to day, all the 
teachers, including tlie writer of the letter before mentioned, 
are grateful to tlie Jmpmial Department of Agriculture for 
assistance, and think better of tlH‘mselvcs if only for 
the educational value of the two cMmr^es of lectures and 
demonstrations they liave l eceived. 

llesnlt grants at tin* rate of 3«. for each pass in agriciiltui o 
(Dr. Tanner’s and Dr. Nicholls’ works being the text-books 
aiiprovoil by the lloar<l of Eihication under the 1890 Code) 
have been pai<l siiu'c 1897 at the annual c*xaininations, but as 
already note*] this has l)e(‘ii for purely tli(iort‘tical insti uction. 

facilities have been offered by the Curator of the Botanic 
Station, which lies at tin* southern end of the town, for allowing 
tlie boys of the three town schools to receive wt*ekly instruction 
in gardening, the preparation of soil, the use of tools, etc., and to 
my certain knowledge, two of these schools have availed 
themselves of their opportunities, and further ariaugemonts 
have bemi made for a regidar continnation of this course of 
stmly by all <»f tliem from January 1902. Since the delivery 
of the two <*ourses of le<*tnres, the teachers have been teaching 
from the notes taken at the lectures and corrected by the 
lecturer, and. as a conse<nience. the instruction imparted has 
been much more definite and to the point, the difficulty of 
tench ing from text-books what they did not very well under- 
stand being thus obviat(*d. One decide*! advantage of teaching 
from tlies*^ lailesis that < ho teachers eventually learn ihorouyh- 
/// all that has been committed by them to paper. The results 
of the examinations are distinctly satisfactory so far. and about 
three boys, on an avei*age, between the ages of fourteen and 
eighteen, leave each sclmol annually with a fair elementary 
knowledge of plants and plant life capable *)f being turned to 
good aceouiit in a small garden, 

sruOKSTIONS KOR THK FUTUUK. 

While these results may be considered sutticiently good t*i 
be called a sUitt, yet I see room for the adoption of one or botli 
of the following courses 

(rt) The examination in agriculture by the Inspector of 
Schools ahouhi be on a different day fnmi that for the 
Hiiiuial inspection, owing to want of suilieient time 
for a tliorough examination on the iiractieal side of 
the s^ubject, 

(b) The Curator or the Agrienltnral Instructor in the 
Colony should assist the Inspector (at least in the 
•practical work in school gardens), a sulistantial result 
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probably beiiiK that the Agricultural Instructor, if tliiis 
engagecl, would come directly in touch with children, 
whom sooner or later ho will find himself instructing 
as i^easant j^roprietors, and would thereby come to 
* know his men ' better, and generally lind his particular 
duties as Agricultural Instructor less onerous and more 
pleasant. 

Among the si)ecial dinicnllies to be overcome* in (rreimda 
in future are : - 

(a) The lack of stimulus for giving tin* neeessary promi- 
nence ill the ••urrienlum to the teaelii ig of agriculture. 

(h) The sccui'ing of school plots. 

(c) The protection from prai*dia1 larcc'iiy (where scliools 
are in ])opulons districts and without caietakt'is) of 
such plants as may be growing in iK>ts and boxes for 
purposes of iii.<trnction and demonstration. 

As regards (n) tlie gcm‘ial feeling is that iinU'ss the 
teaehers are specially paid or rtM*eive higher result grants for 
this wider and more diftienit siibjeet than the .‘Is*, now paid 
for the ‘ three and tin* c\ti*a snb.jec'ts, the time desired 

for this subject will not be devoted to it. This ])artienlar 
aspect of tile (piesticai is now (‘iigaging the attention of a eom- 
mittee, already in session, and, with tlu* aid of the Government, 
a solution of tin* diJlicuIty may soon bo expected. 

THK SKl‘(*RI\(i Oh' Si'IIOOT. 1‘LOTS. 

Full Lmpiiry into tliis matter has bemi mad(‘ by Sir Alfred 
Moloney with a view to an (‘arly settlement, and tin* matter 
might now have assumed a definite shape but for tlm 
fact that no f(‘wer tluin foui- school managt‘rs, with fifteen 
schools under them, will be leaving the ('olony within a very 
short period, leaving tin* schools to entirely different manage- 
ment. Negotiations will doubtless be o^icned with the new 
managers without delay. 

Tlir: l*K<)TK(TI()N 0 \' l»I.AXTS, KTC. 

This is a dittieidty which has shuw^n itsedf in one or two 
sch(H)ls wdien* the teaehers hav;* been enterprising enough to 
supply their lack of plots by working in boxi's, etc., on a small 
scale. The use of boxes ami tubs is certainly one sure method 
of gradually removing tin* distasU* or objection that is .so 
largely prevalent against handling tin* soil. Tin* diflieulty 
of proWeti ng the [ilants from being stolen may seem trifling, 
but it is by no means imaginary. 

The PaK*sii)KNT ; Grenada ts w^ell know n to bo in a. pros- 
|M*rous condition, but from tlie edm-ational [loint of view it 
would aiipear to be not so satisfactory as could be wdsln*d. 
This directly affects the cpiestioii of agricultural teaching and 
training of the rising generation. The average attmidanee is 
only fifty-two per cent, of the names on the school books, 
although it is stated there is a school wdthin two miles of every 
peasant family iu the island, lii the sugar islands the average 
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attendance follows closely the price of sugar. It is highest when 
prices arc good and wages plentiful, and lowest when wages 
are scarce. At Giciiada wlicre the peasants are all compara- 
tively well off, it is discouraging to find that the school 
atteiidance docs not sliow to better advantage. Mr. Harbin 
takes a deep interest \n his woi*k and it is hoped with his 
assistance the educational authorities in the island will be 
successful in iini)i*oving the educational position, and ensure 
that the j)easant i)roprietors of the futuro will receive a sound 
agricultural education. 

I regret to state that we have no reports from St. Vincent 
and St. Lncia. The Ins])ect()r of Schools for St. Lucia (Mr. 
P. V.. Hnndy) is unfortunately absent owing to quarantine 
regulations and tliere is no one representing the educational 
interests of St.‘ \"inct*nt. 

1 sugg(^st w(* now proceed to deal with the Leeward 
Llands. Mr. C. M. Martin, the Inspector of Schools in that 
Colonj', has iiiuhn* liis care a.i)ont 20,000 children. He has been 
good enough to prepare a summaiy of the efforts to introduce 
the teacliing ot* ngi*icultur(‘ into tlie schools of the Leeward 
Islands and I hav(^ pleastire in calling upon liim to address the 
Conference. 


J.KKWARf) ISLANDS. 

Mr. C. M. Makti.v (lii'^jx'ctor of Schools for tlie Leeward 
Islands); The r('gida<t ions at present in force in the Leeward 
Islands with regard to elementary .^chool.s do not rcapiire that 
agricnltuial instruction be given. Object lessons on local plants 
arc given in standards vi and vil. but the.se have not been 
altogether satisfactory. The dilliculty * wc‘ have had to face 
was that of th«' tiMchcr. The iinwiscloni of recpiiring tea<*liers 
to teaeii a suijjict with wlii(*h they Iiavt^ little or no acquaint- 
ance is obvious. 


I.KCTrUKS TO TI^^ACHEUS. 

Tije majority of llie teachers have now attended two 
courses of lectures givmi under the auspices of the Imperial 
Departmeut of Agiiculture and have received [uactical 
instruction in the various llotnnic Stations. WJiile the pre.sent 
regulations do not i*c(|uire agricultural instruction to be given, 
it must not bt* thought that the subject has been entirely 
neglected in the sc1uk>Is. Most of the teachers have given 
a course of lessons based on the lectures they have heard, and 
at nearly every iiis]>e<‘Uon I have held during the past year I 
have listened to a lesson on the subject given by the teacher. 
In a few schools, practical work in the preparation of seed- 
boxes and in the sowing of seeds has been presented, and the 
lessons referml to in my last sentence have, almost invariably 
been illustrated by specimens. In many of the schools, speci- 
mens have been provided for all the children, who have, on the 
.whole, shown an intelligent knowledge of the different parts of 
a plant. A ground-work has tlius been laid for a new scheme 
of work whlcb will be in force during the present year* 
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SIMPLTCITV IN TKArnfNG NRf KS8ARY. 

Enough has been soen in iho attitude of both teaehers and 
children towards the new subject to allow the liope that the 
instruction, if guided along i-ight lines, will be of the utmost 
value to the schools. DiHicidties are inevitable in tlie pi-oper 
introduction of a new subject such as this, especially in ^Vest 
Indian schools. The tendency of oui* tt^achers is, as is well 
known, to envelop any subject they teacli in a cloiul of high- 
sounding terms. Simplicity in the teaching must be aimed at. 
The real object of the iiist ru<*tion, wldcli I prefer to call 
‘nature-teaching,’ rather than agricnltnre, -s to arouse in the 
minds of the children an inlt^lligent interest in the objects that 
surround them in the country, tv^pccially sucli objects as aiu^ 
nearly connected with agiicnlt are. The idt'a, tliat technical 
instruction, pr(^])erly ^o (*alhvl, can be givtm in an (‘liMucntary 
school, has, I take it, been abandoned ; but })raclii*al instruc- 
tion, which is som(‘tliing less than technical, cui bi^ giv(‘n. 
The intelligent interest T )iavi‘ referred to can biU)(‘st j)romo- 
ted by a sinifde coiirs(‘ of lessons told in simple languagi*. Tin' 
introduction of matt(‘i*, such as tlie (‘in'inistry ol t he plant ami 
soil, exce])t when (*xplat!iahle in siinple, t‘asil v-understood 
words, and tcH'hnical terms and dc‘linitio»is, (‘xcept when ab- 
solutely unavoidable, is to 1)(‘ d(‘})re<»ati d. Tlu‘r(‘ is alri^dy 
too much learning by I'ott^ in onr schools and too litth* (‘Xtu'ciM^ 
of the intelligence. Thus any sclieim' whicli will give oppor- 
tunity to a teacher to ci’am into Ids pupils long lists of 
toclinical words and d(‘linitions will btit dclVat th(‘ object we 
have in view. Sueli a selunne will only add another siihj(^et to 
tlic sehool course without eoi res|M)nding Ixmidit to tln^ unfortu- 
nate children. A definite and not ambitious s(‘lu‘m<‘ of iustrue- 
tion is u liat is ie(|uii*(Ml. It is (^sstmlitd to t he sneeess of such 
a scheme that tin* instru(*tion shouhi he praelieal: that is, 
illustrated iji eas(* with spta'inums of tin* suhj(*et of 

iustructiom It. is important to gi*asp eli*ai‘ly tliat uidc'ss this 
subject is taught, on the lines indicated ahovt*, tin* teaching 
will he merely a matter of uords. and of litth* oi* no (‘dnea- 
tional value. 


StnJOKSTlONS KOK TflP FlTrUI’. 

What it is pro|)osed U> adopt in tln^ Lc<‘\\’ar(l Islands is as 
follows: — Tin* eJc*mentary sdiool will he arranged in three* 
divisions, the lower consisting of standards i and fi. tln5 middles 
of stamlards iii and iv, the upper of stainhu'ds \, vi and v^ii. 
In the lower division descriptive lessons on dojm^stic and wild 
animals compared with each otJiei* will lx; giv(‘m and simple 
conversational lessons on a few useful plants such as the sugar- 
cane, colTee, cacao, etc. Ii» the iniddh* division, tln^ sugar 
estate, lime, cacao or colTee iilant.ation, its buildings and 
their contents ; the animals kcjn cm these ])la(*(*s and their 
uses, the need of cleanliness, kindness and snilaldc food for 
these will be treated of. Then plants as growing things, 
so as to lead on from the simple lessons of the lower division 
to the les.sons of the upper, which will, be based on Mi*. 
Watts’ book, Nature Teaehinf/. In this middle division, the 
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teacher will speak with the children of the plants which grow 
on the riverside, in running or hi still water ; meadow or field 
plants ; plants of the hills, woods and sea-coast; plants which 
help or are harmful to man : feriis, mosses, and lichens ; plants 
as herbs, shrubs and trees. Then the various parts of a plant, 
flowers of different shapes, seeds, fruits and leaves of different 
shapes. In every ease the children will be encouraged to collect 
and to bring to school specimens to illustrate the lessons, and 
the Tropical Renders will be largely used in the two lower divi- 
sions. 

In the upper division the plant will be considered as a liv- 
ing thing. Thus the structure of the root, stem, loaf, flower 
and fruit of the plant will be studied and the functions of these 
parts explained. To this will be addecl aii outline of the nature 
of the soil and the functions of soil, air and water in supplying 
food to the ]>]ant, as Avell us some knowledge of manures. 
Nature Teaching will be us^^d as the text-book for this division, 
but it will not be place<l in the hands of the children, as it is 
essentially a teacher's book. 

It is proijosed that at first only a selec*ted number of 
teachers will take up this instruction in the schools, and in no 
case will the subject be sanctioned unless lui adecinate supply 
of materials for illustration is obtained. More good will, T 
think, result in the end by going slowly at first. When it is 
seen what the subject is capai3le of in the hands of the best of 
the teachers it will b(' possible to extend the scope of th<^ 
scheme. 


S<iU)OT. PLOTS. 

The importance of introducing careful and (*orrect methoejs 
of cultivation, especially in the smaller and poorer of the West 
Indian islands, will not be denied. One cannot but be struck, 
amidst much poverty and distress, with the negle<*.t of oppor- 
tunity exhibited'in the small plots of land around the peasants' 
cottages. The almost entire absence of petite exilfvve is a 
striking featiire of the social characteristics of the people, and 
It may reasonably bo hoped that the establishment of school 
gardens will do much to promote and ameliorate the condition 
of the population. The spread and promotion of simple, but 
s(‘ientiflcally correct, cultural operations is the object aimed at 
in the school plot, and the love of agriculture for itself may 
follow as another beneficial result. 

At present the .school ph^t may be considered as being in 
the experiment stage in the leeward Islands ; but a description 
of what we have attempted, and a statement of the results wo 
have so far obtained, may be of value in pointing out the course 
we may have to pursue in the future. The typical school plot 
consists of six beds, varying in length from forty to fifty feet, 
five feet In width and separated by paths two feet wide. As it 
is the object to instruct the childi*en in cultural operations and 
not to exact heavy niaiuuil labour from them, the beds rihii 
roughly prepared by hired labour. It is worthy of notice that 
serious objection was taken in one island to the establishment 
of a gai^eu on the ground that heavy labour was to be 
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demanded of the children : it is therefore important to avoid 
arousing any antagonism on this or oh other grounds. 

The beds are worked up by the boys into a condition tit to 
receive tlie seeds or seedlings. As a matter of convenience, 
we have found io best to cultivate some of tlie more common 
English vegetables such as lettuce, turnip'^. carrots, kohl-rabi. 
cabbages, tomatos. etc. A certain number of boxes Fi>i* raising 
seedlings are provKh^l, and these boxes arc f)rcpared for 
the purpose by tlic children themselves. Thus, the in- 
struction givtm in tlie school plot maybe summed up under the 
heads of (1) preparation of boxes and ImhIs, (2) sowing of seeds, 
(II) transplanting, and the various jirocesses necessary for tlie 
care of the plants during prog!H*<s to maturity. In (uich plot 
a compost heap is bnaned so that Uic boys may I'ealizc the 
importance of utilizing what is too frequently burnt or disposcal 
of wastcfidly. This cours(‘ of work it was thought well to 
ailopt at first, until further cxjicrieiice should sliow in what 
>vay ami in what diri*,ctiuus it might wisely he extended. A too 
ambitious programme wouhl possibly have failed. For similar 
(*oMsidcrations. the class is limited to twelve hoys choscui fre^m 
tin* four upp(‘r standards of tlu' school, a siitticicnt uumher for 
(»ue tcachcM* to control (dlicicntly ami to instruct, properly. 
Ea<*h be<l is in cliarge of two htiys, ami in each bed an (*qual 
space is planted w ith tlie ditl'eient kinds of vegetables : it is 
thus possilile to (^ompaic tin* wank for wddeli each pair of boys 
is i*espousiblc. 

The class meets for two hours in the wcidc in the after- 
noon ; but in cases wdioro the plot is not situated within a 
Botanic Station, watering of the plants has to be done by the 
(ddldren at tiiiu's outside tlie regular hours of work. 

Each teaclier keeps a. school plot diary. In this diary he 
records for cacli clay the work done ami any remarks he thinks 
may be necessary for the information c^f the Inspector. In 
addition, tliere is a record of marks for each boy for cmdi day 
lie works on the plot. This is useful wdien, as in most eases, 
small prizes are offered for good work. 

The produce of the beds is distributed among tin* boys wdio 
can ('ither sell or dispose of it as they [ilease, thus removing an 
objection sometimes raised by paremts against their child rmi 
doing this practical work. In certain convenient places, it is 
pi*opos(»d to add to the scJiool plot a bod to be workcMl by all 
th(^ boys and planted with some marketable produce whi<‘h 
will ])rovide a fund foi* prizes and the purchase of matt‘rials. 
Fp to the present, the Imperial Department of Agriculture has 
provided .seeds and tools, ami without its aid the sclieme (Miuld 
liardly have been initiated. In the near future, henvover, local 
funds will be available, I hope, to carry on ami c^xteml tJiis 
educational work. 


TOOI.S ron .scaiooL rr.oTS. 

With regard to tools, it should be observed that in orden* to 
avoid eonfii.eion ami re.sulting waste of time tlic'se should be* 
sufficient in number. It has been our experience that the want 
of a sufficient number of tool# lead# to enforced idleness on the 
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part of the boys and prevents systematic work. Where suffi- 
cient money is available, tlie most convenient selection of tools 
would consist of a spade, fork, trowel, and hoe for each boy, a 
rake for each bed, two watering cans, a line, and a sieve of half- 
inch mesh. Tin’s cost of tins set of tools would ])robably amount 
to £6. It is possible to get a set of tools, not as complete as 
the former, for about £*i. 10, bnt Avheii funds are not available 
to procure suffiinent tools as given in the above list, it would 
be better, in order to avoid the evils I have pointed out, to 
reduce the size of tin* f*lass rather than tlie iininber of tools 
available for each boy. In this wa 5 % two classes may work in 
the week and thus, in the an ecpial nninbei* of boys would 

receive instruction. 

With regard to the earo of the tools, we consider it a valu- 
able traiiung to insist that the boys slionld clean these after 
work and see them proixnly put away in the shed or store- 
room. As yet Ave liave not attempted anything in the direction 
of maniirial exi)eriments, but next year more advanced pupils 
Avill be instructed in grafting and budding, and, in the Botanic 
vStations where hives arc ke})t, it is hoi)e(i that demonstrations 
in bee-keeping can be arranged for. 

The results obtained during the past year in the school 
gardens. If not brilliant, arc at least encouraging. Most grati- 
fying is the spirit shown by the boys who evijiee great interest 
in the work. The subject has been new to the teachers and 
further experience will givf* them greatci* faeility in handling 
their class(*s. On the whole, t/im* interest is not less than that 
of their pupils, and avo can look forAvaid in the present year to 
a satisfactory advance in the develoi)ment of the seimme. 

The PuKSiDKNT; In his interesting paper Mr. Martin has 
stated that the .scheim^ of general edneation in the Lei*Avard 
Islands is compulsory. 1 should like to a.sk him Avhebher the 
teaching of elementary .‘^e!(mee is also compulsory, as in Jamaica? 

Mr. Martin : It is. 

Mr. F. H. Watkins (Oomujissioner of Montserrat) ; We are 
grateful to the Imperial Department for it.s practical efforts to 
introduce the teaching of agricultuial science in tlie schools of 
the Lee\A"ard Islands. As the Jhesident is uAvare, ever since I 
took up educational AAork in the liCeAvard Islands T haA c endea- 
voured to have agricultural traiiiiug introduced into all the 
schools, but from one cause and another, the matter did not 
take definite shape until after the advent of the Imperial 
Department of Agriculture. The ohh^r teachers objected to 
agricultural teaching, being of opinion that it should be taken up 
by the younger teachers, and personidly, I am of opinion that 
we shall have to look generally to the younger teaeliers tor the 
further development of the scheme. Some of the younger 
teachers objected because of soiling their hands, but Avhen they 
found that teaching the subject Avould bring them i^erhaps 
increased incomes in the future, that objection was soon 
diopped, and during the last year they have shown the greatest 
interest in the Avork. Recently we liod the pleasure of hearing 
in Montserrat Mr, G, Whitfield Smith's clear and interesting 
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lectures, which were appi'cciatni not only by the teacliers but 
by the public generally. Tli.‘ Acting Hce-oxpert to the Depart- 
ment, also gave lectures to the teachers, and I am glad to say 
that they have taken u]> the work in several schools. Two 
school jdots have already been ])repared in the country, and an 
area in the town belonging to the Government is now being 
cleared and will 1 hope very soon be enclosed for \ise as a school 
plot. It is pleasant to see the advance which has laktai place 
during the last two oi* three years in elementary edueation in 
tlie West Imlies. 

Dr. N. 0. CooKMAX (Commissioner of the Virgin Islands) : 
Agricnltnral edueation in the Virgin Islands is, owing to*Us 
having been but recently instituted as a branch of school 
teaching, ill a some\Nhat elementary stage. Thi* etforts, too, 
made to promote it have bei n hamperetl by that distrust in 
innovations emanating from a (Jovernment soiii*ct*, whicJi seems 
to be inherent in small nati\ e commnnil ii's. 

Two courses of lect ores have" been (h‘livm‘(‘d in the A'irgiii 
Islands by Mr. G. Whitfield Smith to ti'aclu'rs during the past 
two years, ami lie has in coinu‘xion with th(‘s<* lectures been 
indefatigable in his elTorts to e xplain the obji'cls of the now 
form of instruction as well as to arouse a lusallhy sjiirit of 
interest in teacliers, paic^nts and children. 

The publications of th(‘ Imperial Depart numt. of Agriculture 
have been issued to teacluu's and the piincipal n'sidi'nts. Beds 
have been ])r(‘parod at the Agricultural Station by the Instriu*- 
tor with a vietv of alTordiiig pra tical object lessons and 
instruction to the scliolats fix in the schools m^ar th(‘ Station. 
It has been arranged that thi‘ prodnei' fi*om these school jilots 
1)0 sold for the b(*nefit of tin* childivn who cultivate them. 
These measures, together with box and pot cultivations, to be 
established at tlie schools themsidves, constitutes wliat has Ix^on 
done towards introducing agricull ni’al I'dncation in the N'irgin 
Islands. 

I am, however, giatcfnl to say that no sngg(*stion for tjie 
benefit of the scholars in an agi icnlt ural diri*ction has cscapiul 
the interest and consideiation of the Imperial I )cpart nnml , and 
it is certain that when iiarents fully i'(‘ali/.e what is being 
done for their (‘hildrmi, benefit of a permanent eharaeter must 
accrue to the Piesitleney. 

Mr. A. J. JouDAN (3Ioiitscriat) : A little ov(‘r a y(‘ar ago a 
course of lectures was (l(‘liv(*ied to the teacliers by Mr. G. 
Wliit.fteld Smith, and tlie teachers havi^ also received instruc- 
tion with regard to cuttings, sowing seeds, etc. Jn .Tune of last 
year an attempt was made to start two garden plots, one at 
Olveston and the other at Harris' Village. One of these plots 
is Bufficieiitly large to allow manurial experiments to lie con- 
ducted on it. At one of the schools, by rtapiest of the 
Managers, I assisted tiie master in showdng the children liow to 
lay out and cultivate the garden. This garden is no\v doing 
well. At the other school I tried to help the niastca*, but w ith- 
out success. No difliculty has been experienced wdth the 
parents in regard to agricultural instruction ; far from that 
they are most anxious to have school plots established. 



The President : We^ have now completed our review of 
efforts during: the la^^t three years to introduce the teaching of 
agriculture into eolU»ge-« and schools of the West Indies. I 
believe you will agree with me that we should be satisfied 
that a general and, on the whole, successful attempt has l^een 
made in this diroetioii and that the prosjiects for the future 
are distinctly encouraging. There are one or two points that 
have cropped up during the discussion that deserve notice. 
Ileferoneo has been made by the Representatives from Grenada 
and Trinidad to the difiicultics, in connexion uith establishing 
school plots, likely to ari^c^ from the liability of plants and 
produce to bo stolen. This opens u]> the thorny subject of 
praedlal larceny whieli can only.be desalt with according to the 
conditions existing in eaeli Colony. 

His Lordship the Hisliop has referred to drawings on the 
blaek-boarcl as an essential (iualifieation for teachers. There 
can be no differenee of oi>iniou on this point and it is ho]>ed that 
ev'oi y opportunity will be offered to the i)resent teachers to 
<pialify themselves, otherwise object lessons aiifl the general 
teaching in the schools eannol be satisfactorily carried on. 

Mr. Harbin has thrown ont a suggestion that the travelling 
Agrienl bn ral Instructors eon I leeted with the Imperial Depart- 
ment of Agriculture might very usefully assist the inspectors 
and teachers in raising plants in pots and boxes, and in starting 
school gardens. If the servi<*es of these officers are asked for by 
the educational authorities in the different Colonies I lioliove 
there would he no difii(*ulb> in arranging that the Agricultural 
Instructors should assist in I he direction mentioned. It must, 
however, be underrtto<Ml, that the first step m\ist be taken by the 
Fklucatioii Boards and that they shoidd formally invite the 
CO operation of tlie Department. In addition I fiml at Jamaica 
the Agricultural liccturer (Mr. Buttemshaw) attends meetings 
of Teachers’ Associations in the country districts and gives 
short addresses on agricultural subject ^. I believe by tlieso 
means the interest of the teachers is aroused and they are 
encouraged to intixiduce the teaching of agriculture into their 
schools. 

I would touch oil one more matter, and that is in connexion 
with the Lectures to teachers in charge of scliools in the 
Windwai‘d and Leeward Islands and Barbados that have been 
carried on during the last three years by the special Lectureis 
emiiloyad by the Imperial Departmein of Agriculture. The 
expenses of the Lecturer and also the cost of travelling and 
maintenance of the teachers while attendiug these lectures 
have been borne' by the Department. This assistance was 
understood from the first to be of a temporary character, and it 
will cease a.s soon as the present teachers in charge of schools 
have all cpialliled. There will still remain the question of kee^i- 
ing up the interest of the teachei*s in their work and also the 
training of the young teachers >vho will shortly have charge of 
schools. 

Before closing the discussion I would invite an expression 
of opinion from the Conference^ on some of the points above 
referred to. 



GENERAL DISCUSSION. 

Mr. A. B. M(^Farlank (Jniimira) ; At the Mieo Training 
College drawing is made a primary subject and special attention 
is given to black-board drawing. The teacdiers t'vince great 
interest, and in their object lessons are recpiired to use tlu' 
black-board freely. I would suggest that:— 

(1) Drawing be made a primary .subject in all elementary 
schools. (2) Regular instru(‘tioii he given for at least one and a 
half hours per week throughout the school year. (3) Teachers 
should have abundant [)ractiee in black-board drawing. (4) 
All object les.sons shouhl be illustrated with rtumeroiis black- 
board illustrations. Many of thcs<» illustrations may be prepared 
beforehand. (5) Teachers should be r(*<(uiri‘d to draw fro)u 
mpmovy objects familiar to school children. 

The Hon‘b]<^ S. OmviKii (.lanifuca) : We need in .lamaica. 
and probably the want is felt in other West Indian <'Olonics 
also, an elementary text-book for the guidance of teachers in 
giving object lessons and demonstrations on the black-board. I 
have in my mind a book, somewhat on tlie liiu's of Naturr 
Teaching^ issued by the ]mt)erial Department of Agriculture. 

Mr. J. A. IIAUIUN (Grenada): With regard to the impor- 
tance of having more attention paid to the snV>j(‘#»t of drawing, 
a point raised by his Lordship the Bishop, I would lik<‘ to add 
a few remarks. The (miohiments of olettientary school teachers 
in the We.st Indies and British (luiaiia are made up from two 
main sources : (1) A fixed cmolnnicnt attaelied to a eertilieate of 
eiticieucy gained by t>assiug an <‘xamination in a (*ui‘rienlum of 
general subjeets these certificates being graded Ist. 2u(l, ami 
3rdclas.s respectively ; and (2) A residt grant, depending on tln^ 
results of tlie annual examinations. I am of opinion that if tlic* 
subject of draw ing were included in the <airriculum of general 
subjects, and made compulsory in the earning of ( ertificaU^s, 
the remedy for this weak spot in onr educational system wouhl 
at once be found, as not only tin* teachers but tin* pupil teach- 
ers would take up tln^ subject, ami grinlually remove the {|cft*ct 
complained of. 

The HoiTblc G. T. Kknwk^k rrrini<lad) : I feel suie iliat all 
intcrest^ed in agriculture in the West Imlh^s >vill appi(*(*iate tin* 
reft'i’cnce made to that curse of tln*se Coloni(*s, pra(*dial larceny. 

1 am of opinion that in tlie work to bo procctMled with for 
encouraging agricultural science among the West Indian peas- 
antry, the be.st means of suppressing this crime should take first 
rank. It is useless to expect men of small means to put w hat 
little they possess into cultivating land without .some guarantee 
or security that they will be allowed to reap the reward of 
their industry and hardly acquired knowledge. 

Flogging is the (»nly real detem*iit. In Trinidatl a law 
was passed some years ago giving the mugistrates power to 
or<ler flogging in certain ca.ccs, .subject to the approval 
■of the (Soveruor. The Governor approved several sucli sen- 
tences with the result that tlu^ crime wa.s almost entirely 
stamped out. Another Governor came, animated by extremely 



humane sentiments, who refused to approve all sentences of 
dogging, and with this encouragement the crime revived and 
became more prevalent than ever. It can hardly be more so 
than it is now. The present Governor is understood to be 
determined to let the law take its course, but several years’ 
experience of having tlieir sentences quashed has so discourag- 
ed the magistrates tliat they now refuse to convict. 

Sir Fkedrhic HoiXisoN : I sincerely hope that the Im- 
perial Department of Agriculture will not attempt to deal with 
the important subject of praedial larceny. I think it is outside 
the scope of the Department. Praedial larceny is a crime which 
the Governments of the v arious Colonies should take in hand, 
and- in dealing with the (piestiou should endeavour to go to 
its root. It is all very well to provide drastic punishment, but 
that will not stop praedial larceny. Praedial larceny, in my 
opinion, arises in many cases from tlie poverty of the people, and 
until we can improve t\w\v condition we shall never be able to 
wholly stop this crime, Mr. Fenwick alluded to the punishment 
of flogging and said it uas the only real deterrent. I am very 
much opposed to flogging for offences of this character. We 
liave a miudi worse foi m (d* crime in Barbados, the firing of cane 
fields, but flogging IS not imposeil. If we can better the gene- 
ral condition of the people^ praedial lai*eeny will probably cease 
of its own accord. 

Tiir President: PiMcdial larceny, I admit, is an important 
question affecting the piosperity of these Colonies ; but in any 
(*ase as no notice has Ix en given of the intention to bring it 
forward to-day, we are not in a ])osilion to deal fully with it. 
Further, I understand it is now under the (*on«>ideration of 
the Hecretary-of-State. 

I take advantage of tlie comdusion of the papers and dis- 
cussion on educalional subjects to propose that the members 
of the Educational Section should adjourn to a soparnte room 
to discuss the several points to be submitted to them. His 
lionlship the Bishop will be Chairman and Mr. C. M. Martin 
(Inspector of S<*hools for the Leeward Islands) Secretary of 
the Section. 

Dr. II. A. A. Nk uolus (Dominica); I should like to say 
a few words before the Educational Section retires. In some 
of the West Indian Colonies, more especially in Dominica, 
St. Lucia and Grenada, the lower orders of the people speak a 
French patois. A quartcu* of a century ago this patois was the 
general language of tlie labouring population ; but, owing 
to the successful effort-, made by the Governments in the 
spread of primary education there is, year by year, less 
patois spoken in the Colonies named. During the discussions 
at this Conference on educational matters, the question of the 
difficulty produced by tho prevalence of patois has croppe<i up, 
and I believe it has been suggesttnl that it would be, perhaps, 
advisable to publish leaflets or pamphlets in patois in 
order to endeavour to reach those who neither apeak nor 
understand English. I hope. Sir, that this is simply a sugges- 
tion, and that it has not taken deftiiite sliape. For, it appmrs 
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to me that anything calculated to prevent the dying out of 
this patois will be a retrograde step. ' The almost universal use 
of the patois in Dominica in the past was undoubtedly a posi- 
tive curse to the country and to t he people. It prevented the 
spread of knowledge and c*ivilization. Accordingly, whilst the 
neighbouring English speaking Colonies lu’ogressed. Dominica 
remained in a backward condition. Some years ago the late 
Bishop Brandi of Antigua, with the idea of reaching tliose 
people of Dominica who understood nothing of Knglish, had 
one of the Gospels translated into patois. As soon as this 
became known a strong representation was made to tlie Bishop, 
pointing.. out to him tlu' evils tliat Avould be created by any 
circumstance tending to pei petiiate the patois. Bishop Braneh 
fortunately allowed liimselt* to be influenced by these views, 
and the publication in patois brought out witli considerable 
expenditure of time and mom‘y 'vas never circulated in 
Dominica. I hope that no attempt v. ill be made by the Impe- 
rial Dopartinent of Agiiculturc to translate .any publi(‘atioii 
into this French iiatois, for it is inadvisable tcj do anything 
that Avould tend to prevent the iinal disatjpcarance of such a 
hindrance to progress as tliis patois has proved itself to be. 


REPORT OP THE EDUCATIONAL SECTION AT 
THE CONFERENCE, 1902. 

The Kducaiioiml Section was foundiMl in 1U02 to allow of 
the thorough discussion of educational matters by the mem- 
bers [laiticularly interested. 

At the meeting of the Section held on Monday, .January (i, 
1002, the members of the Conference pres(inb were: 

The Right Revd. the Lord Hisliop of Barbados, Cliairman.* 
C. M. Marlin, Ks(i., (Montserrat) Secretary. 

Revd. Canon Simms, (Jamaica.) 

A. B. McEarlane, Ks(|., 

W. R. Buttenshaw, Kst|., 

G. F, Franks, Ksep, (Britij-h liuiana.) 

R. G. Bnshe, Esip, (Trinidad.) 

Revd. W. Carroll, Esep. ., 

J. A. flarbiii, Esep, (Grenada.) 

II. Deighton, Es(p, (Barbados.) 

Prof. J. P. d’Albuquenpie „ 

Dr. Loiigfield vSmith .» 

Revd. J. E. Reece 
A. Howard, Esq. 

The following suggestions were submitted to the consi- 
deration of the Section by the President ; — 

(A) It is desirable in the first instance to define Avliat is 
meant by * Agricultural teaching * in elementary 
schools* 
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The following is suggested, (a) In the lowest classes a 
definite number of simple object lessons to be illustrated by 
pictures, drawings on black-boards, or the objects themselves, 
dealing with the facts of every day life, for example, plants, 
animHls, air, Avater, soil, etc. (6) In the middle classes a definite 
lunnber of object lessons requiring a slightly higher standard of 
knowledge Avith an intelligent ac^quaintance with some chapters 
in Blackie’s Tropical Reader^ Book I. (c) In the upper classes 
Blackie*s Tropical Reader^ Book II, AA'ith a AA^ider knowledge of 
plants and animals and other natural phenomena, and some 
acquaintance AA’ith the groAvth ami treatment of ])lants and 
their uses. 

Where pot and l)ox culture is possible and where a school 
garden is attached, tlie knowledge recpiired sliould be of a 
Avider c»haracter and a larger grant offered. 

(B) An expression of opinion is ilesired as regards the 
<*haracter ami number of pictures and diagrams for 
use ill Klementary Schools. Home of these are ex- 
hlbite<l in the (Conference Hall. 

((') How far is it iiossible or desirable tliat teacher^ should 
receive further as'^istaiiee in qualifying themselves to 
teach agriculture iu elementary scIhkiIs y (\>uld teach- 
ers meet at certain centres and receive instruction 
from Lecturers iu Agriculture iu the iilan and method 
of improving agricultural iiistruetiou and iu the use 
of black-board drawings, specimens, etc*. ; also give 
lessons to a ela^s before the I#ectui‘er and their felloAV 
teachers ? 

These .suggestions Avere discussed ami the results arriA’ed 
at embodied in the following report 

(1) Witli leference to the siigge.'^lion submitted to the 

Section, the definition of Agi*ieuitiirMl teaching con- 
tained in (A) Alas generally agreed to. It Avas agreed 
that box and pot culture should not bi* confined to 
the upper standards of the elementary schools, but 
sliouhl be genei al. The number of plants and animals 
to be selected as subjects for object lessons should Ik^ 
left, it Avas decided, to the educational authorities 
of the various Colonies, 

(2) With regard to the character and number of pictures and 

diagrams to be n»ed iu the elementary schools (B), it 
Avas agreed that suitable diagrams could be obtaiiie<l 
from the National Society, from Mes&rs. M<iffatt Paige, 
BroAvn<A: Nelson, and others. 

(8) With regard to ciuestion ((J), it Avas moved by 
Mr. McFarlane, seconded by the Rev. Reece, and 
unanimously carried, that each member of the Section 
take away tlie question submitti*d, and, by the end 
of February, roiKirt to the Commi8.sioner such sugges- 
tions as he may deem to be applicable to the Colony 
from Avhich be is a delegjEtte. 

(4) Oh the question of the issue of higher certificates in ag- 
riculture to teachers tu elementary schools iu the West 
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Judies, it was proporfed by Rev. Canon Siinm>\ and 
Hecoiided by Mr. Martin, that the issue by the Imperial 
I>e|3artment of a certificate is highly desirable; that 
the Section adopt Mr. Deightoa’s suggestions [see 
Appendix] ; tliat c^ac h C'olony should arrange for the 
<*arryii!g c)ut by its own oilicers of thc' i)reliunnary 
exainiiiation and ^^h<)ul(| report how far candidate's 
meet the re<niiremenls (2) and (8) of Mr. Deighton's sug- 
gestions, and th(‘ Imptaial Department should conduct 
the Final Examination of the approved (candidates senli 
in by the Colcmy and issue certilicates on the results. 
After considerable discussion, this was agived to, 

(5) With refereiic ‘0 to tiuMpiestion concei’idng the prepara- 
tion of Object IiCSM»ns. it was agreed that tlie heads 
of this (tueslion sIiouIjI he submitted to eacfh member of 
the Section for fiirtlun* (consideration. 

(0) With refert'iico to th(‘ (piestion on C^nnpulsory Educa- 
tion (sec^ Appendix (hiestion 1 | the Section was of 
opinion that ('ompidsion was d(*sirabl(‘ but not prac- 
ticable ill every ('olony. 

Tile Sei'tion then scjiarated. 

(Sgd.) W. l\ BAH HA DOS. 

January (i, 1902. 


APPENDIX. 

The following observations on the Minutes uf the' Education- 
al Section Of tlie Conference of 1901 were snbmittt.C(l by 
Mr. Iloract' Deighton, M.A., Ihvid Masb'r of Harrison Colh'g(% 
Barbados : 

QrKSTloX 1. [ As ( (u/i pn/.sor// nhtvafion liLrft/ to af/rftmr the 
pnmpevtH of it .sncrr.s.s/n/ sysirni of A yrivttH in'o! /('urltiny in 
these (Utlonies f\ 

With regard to Barbados, a clause was inserted in the 
Education Act passed in 1878 rendering education compulsory 
under certain (‘(niditions ; but this clause lias remaiiu'd a di'ad 
letter, and I believe that those most in fav«iur of compulsory 
education recognize that it cannot be enforciul. 

Qr KSTION 2. [^Wouldit he possible, and desinthle io open the 
Scholarships offered in certain Colonies to hoys to yo If) hJnylish 
Universities in Ayricnltiiral Scienve as irelf tts ofhersnhJie/s/\ 

The Barbados Scholarship can now be couipot<‘d for by boys 
who take up Agricultural Science ; this step would have been 
impossible without the assistance given by the Imperial Dejiart- 
ineut of Agriculture. I am not in a iK)8ition to say how far il 
may be possible for Demerara and Trinidad to adoiit a similar 
course : but 1 believe that in addition to obtaining competent 
teachers, it would be ueces.sary foi* those Colonies to change' the 
examination by which their scholarships are now awarded. 
I quite agree that ‘ if a boy is to wait until he has reached a 
Cuiversity before he specialises iu Agricultural Science, he will 
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stand a poor chance of obtaining first class knowledge of the 
subject/ The difficulty mentioned by the Bishop which the 
examiners would have in awarding the Scholarships can, I have 
not the smallest doubt, be met in the same way in which they 
now meet the difficulty of deciding between a mathematical 
and a classical candidate for the Barbados Scholarship. 

Question 5. [is it desirable to ask the Tmpe7*ial Depay'tment 
of Aurumllure to issue certificates of competency in Agriculture 
to teachers in charge of elementary schools ; 

(1) On the results of examinations held by the conati- 
tuted authorities in the various Colonies ; 

OJ) On actual experience (for one or more years) in 
school tvork ? \ 

It was, I think, unanimously agreed that it is most 
desirable that there should be a uniform standard of attain- 
ment for certificates in Agriculture throughout the West 
Indian Colonies. This certainly can only be attained by the 
Imperial Department of Agriculture undertaking the examina- 
tions by the results of whicli the certificates are to be awarded. 

As it is essential tliat the certificates should be awarded to 
real merit only, it is also essential that the examination should 
be at once put on a thoroughly sound footing. 

It was, I think, understood at the Conference that there 
should be two examinations (1) a preliminary examination :(2) 
a final examination, on the results of which the certificates 
sliould be awarded. 

But no agreement was come to as to the requirements for 
admission to the prelimiunry examination. Mr. Reece i)roposed 
a measure, well suited T believe to Barbados, but which 
Mr. Blair explained could not be applied in Demorara. It 
seems to me that no hard and fast rule on this point can 
be made ; but that the requirements of the different localities 
must be consulted. 

Only tliose should be admitted to the final examination 

who 

(1) Have passed the jjreliminary examination satis- 
factorily. 

(2) Have, sincc^ passing that examination, attended a 
course of lectures on Agriculture. 

(3) Have, since pjissing the preliminary examination, 
showed by their school teacliing that they possess 
th^ necessary aptitude for tefiching the subject 
successfully. 

Undoubtedly an additional fee should be granted to every 
teacher holding a certificate, who teaches agriculture iu his 
school. 


(Sgd.) H. DEIGHTON. 
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THE RBaULATION OP THE QUALITY OP 
EXPORTED FRUIT. 

BY THE HON’BLE SYDNEY OLIVIER, C.M.G., H.A., 

Colonial Secretary, and Chairman of the Agricultural 
Board, of Jamaica. 

One of the most important mutual purposes of those who 
are met in this Conference is, or should be, the establishment 
of an assured market for perishable fruits in Cn-eat Britain and 
North America. This object is already of pressing concern to . 
some of our islands and may be of substantial interest to all. 
The difficulty of transport has for long been a bar to the 
develoximent of such trade, but we have now increasing reason 
for confidence that this difficulty may soon be overcome, as it 
has already been for Jamaica, in regard to our access to both 
these great markets. When, however, this difliculty is removed 
it will still be found that exporters have to deal with another, 
which has been experienced, 1 believe, by all producers of 
perishable .foodstuffs whenevei* they have begun to tiy to 
dispose of large quantities of such produce in a new foreign 
market. 


THE HARM J>ONE BY BAD PACKING. 

The character of this difficulty is well indicated by the 
following extract from a letter lately addressed to a Jamaica 
shipper of oranges and grape-fruit by his London consignee. 
It is typical of many such that 1 have seen or heard of. 

‘ We duly received your shipment of oranges and grape- 
fruit as advised. We are glad to say that the oranges turned 
out in very' much better condition than previously. They were 
well packed and nice fruit, the best we have seen from Jamaica 
for some weeks. We succeeded in selling them as follows. . . 

‘ These prices show an average of 7n, a box, and though 
this is a very poor return we believe it is the highest price that 
has been obtained tor Jamaica oranges for some time past. 
We think we explained to you recently, that owing to the very 
bad condition ip which the arrivals have come to hand, 
large proportions of each box being rotten, all the best buyers 
have been frightened off Jamaica oranges and will not touch 
them on any account. This is a most unfortunate circumstance 
and we trust that the losses that have been sustained by tiie 
shippers will make them more careful next season.’ 

This, then, is the situation we have to deal with. The 
piH>blem will chiefly affect the future of our trade in oranges, 
limes, grape-fruit and pine-apples, and possibly hereafter 
mangos, in some or all of them. All West Indian Colonies 
may establish a profitable trade if they do not cut their own 
throats. The principal item is likely to be the trade in oranges, 
and we may, I think, deal with the conditions of that special 
trade as affording a sufficient text for our whole purpose. 
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PRI7SENT CONDITIONS OF THE ORANGE TRADE. 

We have this great advantage/ to start with : that from 
Jamaica, Dominica and other islands we can ship good oranges 
before the native American crop ripens in the United States 
and Canada, and before the Spanish and Mediterranean crop 
i*eacbes England. must take cure that this advantage 

does not l>ecouie a snare to us. It tends to become so because 
it induces packcis to nidi into the early market with shipments 
of immature fruit wliich, indeed, fetch high prices for a time, 
but which liave been found to create a bad reputation for the 
quality and flavour of We«^t Indian fruit in general, with the 
•result that, as on as any other supply beeomes available, the 
bottom falls out of the market ami our shipments will not 
fetch a price to pay expenses. 

Again, not onlj" is the reputation of West Indian fruit 
damaged by iinmatuie sliipineuts, it has been damaged still 
more, from time to tinu*. by consignments badly selected and 
carelessly packed. The Indk of the fruit now exported from 
Jamaica, and 1 apjirchcnd from all other West Indian islands, 
is not produce <1 on pluiit^ grown where a perfectly uniform 
sample can be culled nnd properly cured with slight handling 
before shipment : it is grown on what are iibually self-sown 
trees, the fruit of nhich \aries distinctly in quality, and it is 
got together hurriedly in head-loads, donkey -loads and dray- 
loads from ignorant, cart‘les^, or irresponsible contiibutois. 

This fruit, uneven in sample, caiclessly pulled, bumped 
about, pricked, bruised, the rind not properly dried and cured, 
is hastily packed in houses and sheds that rtre never properly 
cleaned and woured ilnring the .season, and which become full 
of the germs of deea.\ clinging to rotten cast-away fruit, 
mouldy paper and other trash, and ready to fasten on every 
scratch or wound of each fi'esh consignment. 

THE RNOMHH AND AMERRAN MARKETS. 

We have, as 1 have observed, two markets to deal with, 
and their characteristics ai'e difFei*ent. In the first place the 
United States market is protected by a heavy customs duty — a 
dollar and a half a baiTt»l on citrus fruit. When I say that it 
takes Os. a barrel to refund a shipper of the cheapest Jamaica 
fiiiit his expenses out of pocket, the immense handicap of a 
duty of Os. 8d. will be manifest. The Californian growers are 
handicapped in the Eastern market by the cost of the long 
transport, bnt I think it probable that it will soon be found 
that the Florida planters are growing oranges to pay at a price 
of $8.00 or $8.80 a barrel, at which late it would be impossible 
for any West Indian fruit even of equal quality to compete 
with them. Their piue apples have a similar pix>tection. But 
ttieir early autumn market we can secure. 

Apart from protection, very similar circumstances are 
dbeervable in both the American and English markets in 
iH^gard to West Indian orat^ges. In both they fetch good 
paying prices up to NovemMr or thereabouts, subjoet to 
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spasmodic collapses of price due to bad cousignments 
disgusting the general market. In both markets after 
November, they are ousted, as reganls the market for first 
class fruit, by Florida, California and Jaffa oranges, and, ixa 
regards tlie huge market for cheap and inferior fruit, by 
Spanish and Sicilian oranges. 

This circumstance is what we liave to combat ; and, so far 
as the English market is concerned, where protection is absent, 
it can, I believe, be combated, for if all that London salesmen 
and tradesmen have told us is correct, it results from preventi- 
ble causes. As regards the select market for fine fruit, giving 
from Is. to 2«. fid. a dozen retail price, wliich, though I call it 
select, is a very capacious market, certain shippers of esbrb- 
lished name and a carefully fostered special connexion can and 
do now hold their footing in that market. But these hardly 
count for our purpose. We have to hold the open auction 
market in which professional buyers supply the retail fruit- 
erers, great and small, from week to week and from day to 
day. There is in our island plenty of fruit, and there might be 
(there soon will be where oranges have been attended to) 
plentj'^ more, that is as good as aiul better than the Jaffa and 
California fruit that now ousts it from this market. 1 should 
not have ventured to assert tliis a year ago. because much of 
our fruit is by no means so attractive, but after a year’s obser- 
vation and discussion of this (ptestion in Jamaica, I say it 
with some confi<lence. As regards the ruck of the market, 
we certainly could from Jamaica, Antigua, Montserrat 
and Dominica, to speak only of the islaiuls I know best, 
and I doubt not from the Windward Islands and perhaps 
Trinidad, with a very little selection and rejection, ship 
to England what would now be a finer fruit thaii the lower 
grade Spanish and Mediterranean, without costing us [)racti- 
cally a penny to grow. It seems to me that if we make a 
profit of only Is. or fid. a box, that is worth doing, if we can do 
it on a consignment of a thousand boxes. But before we can 
venture on this scale we must earn the confidence of tlie 
markets. We must not have the retailers telling their buyers 
as now they do : — ‘Don’t send us that West Indian rubbish at 
any price, we can’t rely on it from one week to another.’ 

This want of confidence arises from several causes. 

PRESENT FAULTS TO HE REMEDIED. 

(1) Unsatisfactory characteristics in the ciuality of part 
of the shipments, as selling and eating fruit— that is, in appear- 
ance and condition ; thick, rusty rind, tough rag and huge 
volumes of seed. 

(2) Unskilful packing. 

(3) Liability in the fruit to open rotten, or to go off quick- 
ly after distribution to the retailer. 

All these dangers apply to pine-apples and every kind of 
perishable fruit as well as to oranges. They ail of them are 
reducible and none of them irreparable characteristics of West 

Xndian produce. 



As soon as it is recognized tbart an available market for the 
fruit of a particular Colony ia being spoilt by the bad quality 
of certain consignments (and this has occurred in past timea 
in regard to Australian and Canadian fruit just as it is 
now occurring in regard to West Indian fruit) there promptly 
arises a demand for .some protection of the careful shippers 
against the careless, and this demand has generally taken the 
form of a clamour for the intervention of the liaw to prohibit 
the shipping of unfit or badly packed fiiiit, or to provide for 
inspecting, grading and marking fruit exported, according to 
its quality, by Government Inspectors. 

THK CANADIAN FRUIT TRADE. 

Proposals of this chai*acter liave been much debated 
throughout the past year in Jamaica, and they have been still 
more closely debated in Canada, owing to the discredit into 
.which the apple crop of the Dominion was brought by the bad 
shipments of the year IfiOO. The trouble was precisely the 
same in both cases, and the study of the debates of the Ontario 
Fruit Growers* Association on the subject is very instructive 
for us. The result of the discussions has taken form in an Act 
of the Canadian Legislature, passed last May, to provide for 
the marking and inspection of packages containing fruit for 
sale. 

Before I discuss the provisions of this Law and the con- 
clusions towards which we have gravitated in Jamaica, I must 
say that, in the first place, I do not l>olieve we can ever elimin- 
ate great risks from the packing of oranges until we have 
full control of the fruit from the stalk to the wharf; that is 
to say, until we supply ourselves only from planted groves, or 
selected established orchards, the ipiality of whose fruit is 
uniform and from Avhich the packer can handle it under 
supervision to the curing and packing house. Only at the 
packing house could any effectual subsidiary control be 
given, under sanction of Government or of association of fruit- 
growers. Any measure.s we may from this point be able 
to take, may be made applicable pine-apples and any other 
kind of exportable fruit, 

NEGATIVE CONCLUSIONS. 

Certain negative conclusions, I think I may say, Ave have 
arrived at in our discussions in Jamaica, and they are in accord 
with the results arrived at by the Canadian fruit-growers. 

[t) That we ahtmld not attempt to forbid^ by laiCy the 
e^mpo^^tion of any hind howeve^^ bad. The second -mte 

gr^n fruit is just the fruit that fetches the best price in its 
season, and we in Jamacia think it Avoukl be ridiculous to 
prohibit growera from sellingat a high profit in September 
Avjhen they knoAv that far better fruit will fetch nothing at all 
for them three months later. 

That we shotdd not attempt to give a positive Oovem- 
memt guarantee of quality to oU finnt eiepqrted-,. It seems to me 
imiDm^catde in Ji^aioa to Inspect and certifyi inanysenser 
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worth doing, an export of some four hundred thousand packages 
sent out within a few mouths. An unreliable government 
brand or certificate would do us more harm than good. 

(ANADIAN AtT. 

Now let me read you tlie essential provisions of the Cana- 
dian Law*: — 

‘ Every person who packs fruit in a closed package, intended 
for sale, shall cause the package to be marked in a plain and 
indelible manner, before it is taken from the premises where it 
is packed, — 

(n) with the initials of the Christian names, and the 
full surname and address of the packer; 

(b) with the name of the variety or varieties ; and 

(c) with a designation of the grade of the fruit. 

^ No person shall sell, or offer, expose, or have in his posses- 
sion for sale, any fruit packed in a (closed package and intend- 
ed for sale unless such package is marked as re<iuired by the 
next preceding section. 

‘ No person shall sell, or offer, expose, or have in his posses- 
sion for sale, any fruit packed in a closed package, upon which 
package is marked any designation which vepresenis Hitch fruit 
(t8 of finest, best or extra good quality, unless such fruit consist 
of well-grown specimens of one variety, sound, of nearly 
uniform size, of good colour for the variety, of normal shape 
and not less than ninety per cent, free from scab, worm holes, 
bruises and other defects, and properly packed. 

‘ No person shall sell, or offer, expose, or have in his posses- 
sion for sale, any fruit packed in any package in which the 
faced or shown surface gives a false representation of the 
contents of such package ; and it shall be considered a false 
representation when more than fifteen per cent, of such fruit is 
substantially smaller in size than, or inferior in grade to, or 
different in variety from, the faced or shoAvn surface of such 
package. 

* Whenever any fruit packed in a closed package is found 
to b*^ falsely marked, any inspector charged with enforcement 
of this Act may (efface such false' marks and mark the words 
“falsely marked” in a plain and indelible manner on such 
package. 

‘ The inspector shall give notice by letter or telegram to 
the imcker whose name is marked on the package before he 
marks the words “ falsely marked” on such package.* 

Inspectors are provided for, and fines for false marking. 

The principle of these provisions is to identify the individ- 
ual sinner and to enable us to bring home to him, both publicly 
and in his pocket, conviction of his i»In : you can have as many 
or as few inspectors as you please ; they will not bo able to 
inspect all packages but they will be a terror to the evil doer, 


* ‘The Fruit Marks Act, 1001/ 
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as they can condemn and brand his fruit as * falsely marked* 
wherever it may be found » whether in the packing shed, in 
transport, or on the wharf. But if any packer chooses to mark 
his stuff as ‘ rotten,’ ‘ green’ or * ungraded’ he will not be inter- 
fered with, so long as the uppermost layer is as bad as the 
i*est. 


GENERAL CONCLUSIONS. 

I will now briefly summarise my conclusions. There is in 
the United States, during the autumn months, and in Great 
Britain not only, 1 believe, in the autumn months, but 
throughout the year, a large and profitable market for West 
Indian oranges. There is a large market in Canada. This 
demand already exists and it depends chiefly on the West 
Indian planters and packers whether they will establish 
themselves in these markets or not. There is also a market 
for pine-apples, but the demand for them is not yet so well 
established. There ought to be a demand for limes, the 
merits of which as compared with lemons for household use 
require to be brought home to the British and Canadian 
housewife. There may be created a demand in Great Britain 
for grape-fruit, now better appreciated in the United States, 
and there is a possibility of a large market for mangos. 

I suggest that it is worth the while of every West Indian 
Colony to secure itself a place in these markets, and that how- 
ever rudimentary such trade may at present be, it is not too 
early to lay the foundations on which alone it can be built 
up. 


SUGGESTIONS FOR FUTURE ACTION. 

The first thing to be done, I believe, is for the Agricultural 
Society, or Chamber of Commerce, in each Colony, or the two 
in combination, to get all the fruit-growers and packers of that 
Colony to appoint from among themselves a special committee 
to act and make proposals in their common interest. 

The steps to be taken by this committee, in concert, so far 
as legislation or executive action may be necessary, with the 
local government, should be, I suggest 

(1) To establish a complete register of all growers and 
packers, and specially the registration of all packing houses 
and all shippers under licence, with a commercial licence duty. 
No person not registei'ed and licensed to pack or ship. 

(2) To require that all packages be marked with the 
packer’s name and with a mark indicative of the packing 
house whence it issued. The packer may use any other distin- 
guiahing brand he chooses. 

(8) To establish standard grades for size (a simple matter, 
dependent on the number of fruit to the box of standard 
capacity) and so far as may be possible In regard to other 

S ualities— such as variety, when the variety Is nameable and 
ittinguiahable ; as to colour, diglinguishing .bright from russet 
fruit, and as to maturity. 
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We ought to take means to secure that these standards be 
the same for all West Indian Colonies, and I think we may have 
to ask for the assistance of the Imperial Department of Agricul- 
ture in establishing them. 

(4) To provide for the appointment of local inspectors to 
check the Equality of marked fruit by surprise surveys. The 
payment of such inspectors may be provided for by a small 
export duty — say, one cent a package, and by the packer’s 
licence duties, and by the fines for false marking. The same 
funds could be applied to compensate packers for any loss 
through damage or delay to parcels by any action of 
the Inspector when no fault is found on inspection. Such 
cases to bo decided by the Committee. These inspectors 
should have control over the condition of packing houses, 
the licences of which might be cancelled on their adverse 
report, 

(5) The Committee should have an agent or correspondent 
in tlie markets where the fruit is sold, who should send thorn 
prompt reports on the results of each public sale, giving the 
prices fetched by each packer's fruit and the reason for any 
failure. This would not be dilVundt to arrange, and the agent’s 
fee should be a trifling mattci% especially when there is a well 
organized Fruit Buyers’ Association, such as e.\ists in the United 
States, which itself conducts preliminary test inspections of all 
cargoes l inded. The agent’s report would bo a check, subsi- 
diary to that of the local inspectors, on the false marking of 
fruif. One agent would servo all the West Indies in each 
market. I believe that such arrangements as these would in a 
few years’ time cure most of the evils from which our trade 
now suffers. It would drive reckless packers and shippers out 
of the market. Their names would be blacklisted by buyers, 
and they would have to inoml their ways or go to the wall. 

This would very much help those packers who now do their 
best, but wlio fail to control the quality of tlie fruit they buy. 
In Jamaica we do not now pack ba<lly for the Britisli market : 
we are injured by the treacherous kce[)ing cpiality of the 
fruit, duo to differences in the curing quality of the rinds 
of our mixed produce and to imperceptible injuries and bruises 
in handling. Defects of these kinds could not ]K)ssibly be 
d -t H'bod by the clev'erest inspector, before shipment, even if he 
could control a shipment of three or four Inuidrecl thousand 
barrels tran.sferred from the railway trucks to the steamer 
between sunset and midnight. 

But with a rigid system of record and publicity not only 
the exporter but his neighbours will be able to learn pretty 
quickly what fruit and what methods of putting up to avoid, 
and the market will soon be supplied with only reliable fruit 
of declared grades. 

I think these are the lines upon which we sliall i)robably 
proceed in Jamaica, in regard to both citrus fruit and pine- 
apples. We have a strong representative committee of the 
citrus fruit interests ; we may, I believe, do a great deal with- 
out legislation, and we shall only ask the Legislature to step in 
and give effect to the proposals when this appears indispensable, 
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'md when we have pretty well matured them by common 
agreement. 

I strongly urge that fruit-growers and packers in all 
our islands should work without delay on somewhat the 
same lines. The wider the area of supply in regard to which the 
markets can rely on the same conditions and standards the 
greater will be the disj^osition of buyers to increase their 
confidence in that area of supply. If we mean to capture 
the big market in England we shall do it moi*e effectively 
08 a West Indian Province than as a number of comparatively 
insignificant competitors. 


DISCUSSION. 

Dr. H. A. A. Nicholls (Dominica) : I have listened with 
pleasure to the extremely valuable paper read by Mr. Olivier, 
and I am sure that those engaged in the fruit industry of 
these islands will be grateful to him for suggesting a solution 
of the difBculties surrounding the question of regulating the 
quality of exported fruit. I was not aware that the conditions 
of Jamaica so nearly approached those of Dominica. I was 
under the impression that the fruit trade of Jamaica had so 
far advanced that the citrus fruits exported were gathered 
from cultivated groves: it would appear, however, that, as in 
Dominica, the fruit is gathered from , trees that have grown 
up as self-sown seedlings, or have been planted in gardens 
and in odd corners of* estates. The chief difference in 
the condition of the fruit trade in the two islands is that 
Jamaicans have the advantage of being able to ship their 
fruit in vessels specially adapted for carrying such perishable 
produce, whilst Dominicans have to be content with steamers 
in which there are none of the necessary arrange^pents for 
preserving the fruit during long voyages. It will be 
remembered that one of the recommendations of the Royal 
Commission was, that there should be established a line 
of fruit steamers between St. Vincent and Dominica and the 
United States and Canada. This is, 1 believe, the only one of 
the recommendations of the Commissioners that has not been 
carried out. Had Dominica better shipping facilities no doubt 
it»8 fruit trade would greatly increase. As in the case of 
Jamaica, its greatest drawl^ck at present is the shipping 
of inferior fniit, ungraded, and improperly packed by per- 
sons who purchase the fruit from peasants and others who 
take no trouble, and perhaps have not the necessary know- 
ledge, to gather and carry the fruit so that no harm may 
happen to it. The greater part of the fruit shipped from 
Dominica is of this kind, and the reputation of the island^s 
fruits suffers greatly. The valuable and able paper read 
by Mr. Olivier \vill do much good in Dominica when, later 
on, the fruit shippers of that island are afforded an opportunity 
of study injr it. It will, I hope^ induce the Government to take 
the necessary ^teps for initiating legislation to secure the 
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shipment of nothing bnt good fruit. It has been found in 
Dominica when fruit is shipped by planters who see to 
the careful picking, packing, and carriage of it that good 
prices are obtained in the home markets, whilst inferior stuff, 
packed and shipped carelessly, frequently results in a loss 
on the entire consignment. 

The Hon’ble S. Olivikr (Jamaica) : I must explain that 
although I have spoken of the Jamaica orange trade as being 
chiefly dependent on fruit from wild or self-sown trees, there 
is in the island already a very large area finely planted in 
groves. This contribution is, however, only a fraction of the 
large export of Jamaica which, in the year 1900-1, exceeded a 
quarter of a million barrels, with 300 oranges to the barrel. 
At present not more than about one -half the available 
native crop is exported. 

The President : Mr. Olivier’s paper is one of the most 
important presented to these Conferenees. It deserves to be 
widely distributed and to receive most careful consideration. 
Personally, I feel a deep int(»rest in this matter. I brought 
forward the subject of regulating the export of perishable 
products in Jamaica in 1882, and last year, at a meeting of the 
Board of Agrieulture, I urged tliat, as regards fruit, it was vital 
to the success of that industry. What has been done since, 
mainly, I believe, through the initiation of Mr. Olivier, is of so 
useful a character that the subject is now presented for the 
first time in a practical form. It is important to work in 
harmony with the shippers, but so as to encourage and pro- 
tect the honest shipper and ])enali/.e the careless or dishonest 
shipper, with as little interference with h^gitimate trade as 
possible. The suggestion that the West Indies should secure 
agents in New York and London to look after their interests 
and furnish frequent reports, during the fruit season, is an 
excellent one. Such repoj-ts if regularly published in these 
Colonies would inform not only the exporter, but his neigh- 
lx>urs, and it would soon be on record wdiat class of fruit, as 
also the methods of grading and packing that have secured the 
confidence of buyeis and obtained the best prices. It is 
evident that if we are to secure reliable niark(^ts for our fruit 
we must act energetically and unitedly. A confederation of 
the West Indies for the purpose of advancing their eoininoii 
interests, suggested by Mr. Olivicu*, could not fail to be of the 
utmost benefit to them. 
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SnOOBSTIONS FOR COITTROLLINa THB IMPOR- 
TATION OP INSECT PESTS. 

BY H..MAXWKLL-LEFROY, B.A., P.E.8. 

Entomologist to tho Imperial Department of Agriculture 
for the West Indies. 

The qiu‘stion of pi*ev(‘nting the introduction of new dis- 
eases of plants has formed the subject of discussion at two 
previous C'onferenees, anri is brought forward again in order 
to throw light upon it from new points of view. 

At the Conference held in January 1899, Mr. Fawcett read 
a pa])er dealing with this question, indicating certain ways 
in which the problem might be met. In the discussions that 
followed, at the Conferences of 1890 and 1900, many 
suggestions were made, and these were published in the West 
Indian Bulletin (Vol. 1, pp. 133, 309, 457) with a despatch from 
the Secretary-of-Stat(\ tlie laws then in fo!*<*e. and suggestions 
for a model Ordinance. 

Since then the question has formecl the subject of corre- 
spondence, and further information has been published. ( Went 
Indian Bulletin. Vol I, pp, 447-462). 

The suggestions put forward included the prohibition of 
the importation of dangerous plants, goods, etc., the treatment 
of imported plants by fumigation, the establishment of quar- 
antine grounds, and the inspection of all imports with the 
destruction of all plants found to be infested with disease. 

This practically sums up what has been done during the 
7 )ast three years. At the present time Ordinances are In 
force prohibiting the importation of certain plants, goods, etc., 
ill the following Colonies ; — Jamaica, Trinidad, the Leeward 
and Windward Islands. The fumigation, on arrival, of im- 
ported plants is carried out in Jamaica only. It is evident 
that this question has not been adequately dealt with. There 
have been many suggestions and there is a limited amount of 
legislation, but 1 think all present will agree, that there is 
need of a more thorough and uniform system. A great deal 
remains to be learnt before we can attempt to deal thoroughly 
with plant diseases, but we are at least in a position to take 
steps to check the introductiou of new diseases from abroad, 
and to limit as far as possible the diseases already found in 
these Colonies. There are two points of view which have 
been little touclied on. These are, first, the pests that have 
been Introduced in past times and those that are now liable 
to be brought tn ; and secondly, what imports are liable to be 
the means of introducing fresh diseases. It is on these two 
points of view that the following remarks are based. Before 
discussing the evidence I have to bring forward, I wish to 
define clearly what it is intended to do. In any scheme for 
controlling insect pests, there ture two sharply separated lines 
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of work. The first is to prevent the introduction of new 
diseases from any place outside the limits of each Colony ; 
this includes not only importations from places not included 
in the British West Indies, but also between the various 
Colonies that make up the whole group. Tlie second is to 
deal with the pests that already exist in each Colony. The 
measures that are now under discussion have nothing to do 
with the latter ; we are to-day concerned only witli prevent- 
ing new diseases from entering any Colony from outside, 
either from abroad or from other Colonies. It is also neces- 
sary to put a clear distinction between the words ‘foreign* 
and ‘ inter-colonial ’ imports. As ‘ foreign,’ I class all imports 
from any place outside the British West Indian Colonies, 
thus including both distant countries and the Danish, French 
and Dutch West Indian possessions in this category. * Iiitor- 
coloniaF refers only to the imports received from any of the 
British West Indian Colonies. 

PKSTS INTRODITCKI) FROM ABROAD. 

It is convenient to consider first, the pests that have 
already been introduced from abroad, that is, from places 
outside the West Indies. For this, we may take the scale- 
insects as our best example, since these have been very 
carefully studied both here ami in many parts of the world, 
and since they constitute the most destructive group of 
insects at present known here. There are recorded from the 
West Indies 120 species (inclndiiig varieties, but excluding all 
doubtful and un-named species) : of these eighty-two are 
native, five are of doubtful origin, tliirty-three are introduced. 

We may again group our scale-insects in three divisions, 
as ‘ virulently destructive,’ ‘ moderately destr motive,’ and ‘ rare 
and harmless.’ For us, tlio first two only are of importance. 

The following table shows how the native and introduced 
Ht>ecies are classed 


Origin. 

1 

Virulently 
destructive. | 

' 

Moderately 
j destructive. 

1 

Rare and 
harm less. 

Introduced 

22 

10 

1 

Doubtful 

2 

1 

2 

Native 

i 

8 1 

25 

49 


Leaving the rare species out of consideration, we have 
sixty-eight species that are econumlcally important, of which 
thirty-two are introduced as against thirty-three native ; and 
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of the thirty-two scale-insects which are to be classed as viru- 
lently destructive, twenty-two ar6 introduced species. 

These figures show very clearly, for this group of insects, 
what we owe to introductions from abroad. In no other group 
can we obtain such nccurate figures. It must also bo remem- 
bered that scale-insects are more easily introduced than other 
posts, so that not only ba^e ^vo received many, in tlie past, but 
there are probably many more that will be introduced unless 
we take measures to cheek them. 

In the case of insect pc-ts in general, it is very difficult to 
speak accurately. There is very little information as to the 
posts of British Guiana, Trinidad and Jamaica. The common 
pests of the smaller islands are to some extent known : but it 
is in most cases impossible to trace their origin, both from lack 
of records and the fact that the pests of our crops have been 
but little studied elsewhere. 

Of the hundred and edd pests that have come under my 
notice, twenty-nine appear to have been introduced, twenty- 
four are undoubtedly native, and the remainder are of doubtful 
origin. Ev^n these figures show us that we owe a considerable 
amount to introductions from abroiid, probably as much as we 
do to our o^^n ijcsts ; and there can be no doubt that many of 
the pests, that now pro\o troublesome to agriculture here, need 
not have been allowed to enter had effective regulations been in 
force in the past. 

1NSE(^8 LIABF.K TO BE INTRdPlTCBl). 

There is also the evi<ience as to the pests which are liable 
to be introduced from foreign localities, against which it is 
desirable to guard. This is a very wide subject, which cannot 
be treated otherwise than in a very general manner. There 
are over 1,200 scaie-insccts ab'eady known elsewhere, which are 
liable to be brought in ; many of these are rare and so are not 
likely to be introduced, but inauy are well-known pests in other 
countries, and even in their native localities do damage. In 
this connexion we may remember that an insect, Which in its 
native place never becomes abundant or destructive, may 
easily do so when introduced to new conditions. In its new 
locality the enemies which keep it in cheek in its home do not 
exist, and there is a great tendency for an introduced insect to 
become excessively abundant, even if only for a limited period. 
We ai^ justified in looking with .suspicion on all new arrivals 
in the shape of aoale-insects or other insects, and may regard 
them all as most uhdesirable. 

With regard to other , insects, there is no end to those 
which might prove destructive here, but there is less chance of 
their intrMuction. Every crop which is of importance in these 
Colonies is in other countries attacked by a variety of pests 
not yet found here. The sugar-cane in Java, Queensland, 
Southern India, the Sandwich Islands and elsewhere has pests 
very different froni our own. The same is true of cacao, coffee, 
citrus plants, ^eet potato, grasses, green dressings and practi- 
cally all important West Indian drops. The records of onto- 
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mological work in other parts of the world point to this luuro 
clearly year by year, and a very slight study of the i>ests of 
tropical and sub-tropical countries brings this \yoiut very 
forcibly before one. 

Summing up the i*ecords of pests that have been intro- 
duced, aiid bearing in mind what dangers there are from casual 
introductions, we cannot doubt that there is a very real 
and immediate need of protecting the interests of West Indian 
agriculture from fresh pests ; and the evidence I have attempt- 
ed to condense in the previous pages offers a very practical and 
concrete example of what has been in the past, and may in the 
future, be effected by neglecting this point. 

SPREAD OF PESTS FROM COI.OSY TO COLONY. 

We may now pass to the evidence to hand of the d:'.nger 
from pests spreading from one ('olony to another. Wo cannot 
here distinguish what pests have in the past spread from one 
Colony to another. Probably most of our introduced pests 
have been brought first to one Colony and tlience distribiittMl, 
and evidently there is a far greater likelihood of an insiK»t being 
sent from one island to another than there is of its being intro- 
duced from outside the West Indies. 


The following table has been prepared to indicate the dis- 
tribution of the scale-insects in these Colonies : — 


1 

! 

Origin. 

Virulently 

destructive. 

(32r 

Moderately 

deatructive. 

m) 

Rare and 
harinlesjj. 
(52) 

T(.tnl. 

(120) 

British Guiana ... 

14 

5 

5 

24 

Trinidad 

22 

0 

17 

15 

Jamaica ... 

2!> 

22 

29 

77 

Grenada... 

21 

8 

7 

39 

St. Vincent 

17 

1 

0 

18 

Barbados 

:U 

1.5 

3 

49 

St. Lucia 

19 

2 

1 

22 

Dominica 

i 

21 

3 

0 

21 

Montserrat 

! 17 

0 

1 

24 

Antigua ... 

i 

15 

9 

48 

St. Kitts 

1 1 !: 

1 

5 

i 0 

1 ' 

20 


* These iigures give the total known for the whole Went Indian ColoiiicM. 
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This table shows how many ot our 120 species are found in 
each Colony, and they have been again classed according 
to the measure of their destru<:tiveness. The figures caiinot 
claim absolute accuracy. The scale-insects of Jamaica have 
been studied by Mr. Cockerell, those of Trinidad were collect- 
ed by Mr. J. H. Hart, Mr. Lunt, Mr. Broadway and Mr. Urich, 
and those of British Guiana are very incompletely known from 
various records. In the smaller islands they have been very 
carefully studied, with the help of the Curators of (he Bo- 
tanic Stations, and the figures may be taken as giving an 
approximately true picture of the present state of things. 

These figures show how well distributed are the most 
destructive species, and if we remember that of these, twenty- 
two (out of thirty-two) are introduced species, we can see how 
much these Colonies each owe to the inter-colouial spreading of 
virulent species, probably introduced first to one or at most 
to a few of these Colonics. If we accept the above figures as 
representing the present state of things, we can draw up a 
complementary table to this showing exactly what each Colony 
has to fear, that is, what species there are in the West Indies 
which are not yet introduced to each Colony, but which are at 
any moment liable to introduction. 




Moderately 

destructive. 

(30) 

Rare and 
harmless. 
(52) 

Total. 

(120) 

British Guiana 

18 

81 

47 


Trinidad 

10 

30 

35 

75 

Jamaica 

3 

14 

26 

43 

Grenada 

11 

28 

45 

84 

St. Vincent ... 

15 

35 

52 


Barbados 

1 

21 

40 

71 

St. Lucia 

13 

84 

51 

08 

Donoiinica 

n 

. 38 

52 ! 

00 

Montserrat 

15 

80 j 

51 

00 

Antigua 

8 

21 i 

48 

72 

St. Kitta 

17 

81 

52 

1 
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The table on the preceding page represents, as it were, the 
danger each Colony has to fear from its neigh bom's, who 
may send it scale-insects, and though, as before, the figures 
cannot be taken as exactly accurate, they do represent, ap- 
proximately, the present state of affairs. In visiting the 
different islands I am constantly struck by the absence of 
certain species of scale-insects which in other islands arc very 
destructive, and, whilst 1 have no doubt as to the dangers 
from inter-colonial introductions, I have here attempted in 
these tables to bring the facts graphically before this Con- 
ference. 


PESTS OTHER THAN SCALE- INSECTS. 

For insects other than scale-insects, there are the same 
difficulties as before, but I have made an attempt to show the 
distribution of the worst in these Colonies. Th(3 important 
insect })ests that have come under my notice amount to tJiirty- 
five. The number found in each island is given in the 
first column of the following table, and in the second column 
is given the number in eacli case (out of the whole thirty-live) 
which could do damage in each island : thus cacao pests are 
of no importance in sugar islands and therefore arc not 
reckoned in these islands, and so on. 


m.STRinUTlON OF I»ESTS OTHER THAN SCALE-INHECTS. 


Present 

number 

recorded. 

Total 
number to 
be feared. 

Grenada ... ... I 

0 

22 

i 1 

! St. Vincent 

7 

24 

j Barbados j 

1 1 

15 

30 

1 

! St. Lucia 1 

5 

32 i 

! 

* Doniiuica ... ... ; 

0 

31 

1 

1 Montserrat 

2 

32 

Antigua * - 

11 

30 

St. Kitts : 

1 i 

2 

29 ! 


This table shows clearly the unequal distribution of our 
pests, and also the number that would probably be found 
destructive if they were generally distributed. In these cases 
there are some of sufficient interest to be worth special mention. 

Cocao. The cacao beetle is recorded from British Guiana, Trin- 




idad and Grenada. It does not appear to be found in 
St. Liioiai Dominica or Jamaica. 

The cacao ‘thripn’ is found in Grenada, St. Vincent, 
St. Lucia, Dominica and Jamaica. 

Citrus plants. The citrus bark borer is found in Grenada 
Barbados, Dominica and Antigua. 

The citrus weevil borer is known only in Grenada. 
Jamaica has a distinct pest in the orange weevil.* 

Coffee. The coffee borer of Nevis appears to be a most formid- 
able pest, not as yet found elsewhere. 

Sweet Potatos. The large weevil in Jamaica, the small weevil 
in Grenada, Barbados and Antigua. 

Red spider in Barbados and St. Vincent. 

Potato moth in Barbados and Antigua. 

Central American rubber and Bread-fruit trees have a for- 
midable beetle borer in Grenada. 

Plantains and bananas in Dominica have the plantain weevil. 

Arrotvroot in St. Vincent is ravaged by the ‘arrowroot 
skipper,’ found also in Barbados. 

The above are special cases that illustrate this matter very 
clearly, and we may also add the special pests such as parasol 
ant, guava fly, and army worm offered by Trinidad, and the 
mango maggot, and three army worms offered by Jamaica, 
with many other cases, continuing indefinitely into pests of 
very minor importance. Without careful study it is not easy 
to appreciate the importance of this point. Evidently our 
common pests are not yet completely distributed among these 
Colonies, and it will bo wise to confine them to as close limits 
as possible. 


IMPORTS. 

Having thoroughly considered the dangers there are from 
the importation of insect pests from abroad and from their 
spread between these Colonies, we may turn to the imports and 
see what is the medium of introducing these pests, that is, what 
are the imports with which have to deal. A return was pre- 
pared in each Colony (except Jamaica) showing the imports of 
plants, fruit, vegetables, etc., during three months, and there are 
certain facts to be deduced from these returns. I am regard- 
ing them as representing, approximately, a fair average of 
the nature and amount of the imports for the whole year for 
each Colony. On summarising them and tabulating a list 
of the actual vegetables, fruit and plants imported, they 
are found to fall under forty-three heads for foreign imports, 
and thirty-eight for in tor-colonial. These may each be dividecl 
into two classes. There nre those to be used solely for food, 
and these I regard as being unlikely to introduce disease; 
and there are those likely to be used for planting and 
which are liable to introduce disease. The former constitute 


^ B. S. Ponton, * Insect and other pests of Citrus trees'. Jatnaica BuUeiin, 
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the “ safe list,’ tlie latter the • dangerous list/ Evidently tlieiii 
is, for oiir pi*esent pur|x)se, a great distiuctiou between a barrel 
of oranges to be sold in the streets and immediately consumed, 
and a box of seedling orange plants destined to be taken 
direct to an estate and planted out. Any insect disease on 
the one is unlikely to become established, since the oranges 
are at once unpacked and sold ; whilst any insect pests, either 
on the orange plants or in the box, are likely to be let loose 
under favourable conditions on the estate. 

1 think we arc fully justified in recognizing tliis distinetion 
into classes. Amongst those imiiorts that would figure on th<» 
‘ safe list ’ Avould be the following ; Oranges, bananas, avocado 
pears, -golden apples, sugar apples, cocoa-nuts, eddtM‘s, yams, 
l>eas, iKitatos, tannias, water melons, turnips, onions. limes, 
eschalots, carrots, etc. We ar<» in a iiositioii to draw up a fairly 
eomjdetc list of these, distinguishing them from the ‘dan- 
gerous list/ which would inelmie all living plants, cuttings, 
suckers, aiul all parts of plants intended to Im» grown, as 
well as such s[)eeial articles as we know are likely to bi^ 
dangerous wlien coming from certain places. 

In practice it is not possible to separate rigidly all imports 
into these two classes: but we can readily distingnisli those 
that are known to be likely to import disease : we can also 
distingnisli all that are unlikely to do so, and the remainder 
can be classed as eireumstances aiul the available evidence 
permit. Ily thus <lividing the imports, the question eoim‘s 
into a far more reasonable and practical compass. Anyone 
woidd hesitate to formulate a sehenie to deal with all imports, 
from the apparent magnitude of the subject ; but it is far easier 
to deal with the dangerous articles whieli constitute a portion 
only of our imports, allowing tlu^ bulk, (foodstuffs, etc,,) to 
pass unhindere<l. For the moment we can negh‘ct all articles 
oil the ‘ safe list ’ and confine ourselves to those constituting 
the ‘ dangerous list,’ which are what we propose to deal with. 

DAXOKROITS IMJ’OUTS. 

Dangerous articles will include the following: ~ 

All living plants, cuttings, suckers, etc., which are 
intended to be grown. 

Canes may lie regarde*! with suspicion as l>eiug likely 
to spread the scale- insects which appear at present to have 
a limiteil distribution in the West Indies. 

Sweet potaios. These are. iii Jamaicti. infested with one 
weevil (found also in Florida and Queensland), and in Barbados, 
Grenada, and Antigua with another. Jt would be most unwise 
to spread these jiestH. 

Pine-apples from Jiiiimiea, Antigua and Dominica, 
should not enter otlier pine-growing localities, and foreign 
pines should be rigidly exelucUal. 

Cftcoa-natH^ if unliiisked, should be excluded. 

Guavas from Trinidad and possibfy other lo<*alities. 

SapodilloH from Barbados, and 
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Mangos from Jamaica are not desirable importations. 

Green peas in tlio pod are unsafe, as also are 

Playitain and banana suckers from Dominica. 

The above are examples of what would figure on the 
‘ dangerous list.* For each Colony the list will vary, accoi‘ding 
to the crops grown and the pests which occur. It would be 
useless to cheek the introduction of pests, already prevalent, 
or of pests Avhich attack crops not grown in any particular 
Colony ; but after taking these considerations into account, we 
can probably draw iip a fairly complete list of ‘dangerous* 
i^nports for every Colony in the West Indies. 

The origin of the imports will iiatnrany affect their liability 
to Introduce disease, and we may at once discriminate foreign 
and inter-colonial imports. Those from foreign localities come 
fiom Kuglaud, Canada, the United States, the foreign West 
Indian Colonies, South America, and Central America. These 
may be treated apart from the inter-colonial, that is, those 
from the British West Indites. 

MBASniKS. 

We have now reduced our subject to small and compact 
limits : we have to deal only with imports on the dangerous 
list, both foreign and inter-coloiiial. The measures we can 
adopt to deal with these appear to be reasonably simple. 
Power is required in each (k)louy : — 

(1) To prohibit any special importations. 

(2) To destroy infested imports on arrival. 

(3) To treat imports by fumigation or in sucli other 

way ns will not lower their value. 

Under the first, the importation of all or any plants, goods, 
etc., will bo absolutt'ly prohibited ; it may be necessary to 
prohibit importation from a .special Iwality or prohibit the 
iuiportation of certain articles, wherever they may come from. 
Should such articles arrive they will be destroyed, or not 
allowed to be landed. This applies chiefly to special cases, 
as for jiistauce, if a virulent diaetiHo of cacao was found in 
any West Indian Colony, all cacao-giuwing Colonies u^ould 
prohibit the importation of plants, etc., from that place. 
At the present time all Colonies north of Trinidad might 
prohibit plant importation from Trinidad, owing to the 
parasol ant, and Harba<io.s should prohibit the importation 
of sweet potatas from .Fainaica* 

Under the second, anything arriving infested uith disease 
would be destroyed. This measure has only n limited appli- 
cation, owing to the difliculty of recognizing dis<^ased plants as 
such; but It could be ap])lied in special cases, and generally, 
if ^iHpiciou attached to a im-rticular im}.H)rtatiou it would 
be destroyed at once, or after an Inspection by the most com-, 
peteut person av^ailable (for instance, the Curator of the^ 
Botanic Station), ^ ^ ‘ * 

Under the thitVl, all imports on the dauget*ou8 list would 
be fumigated, unless their importation was prohibited. Thus 



living plants would as a matter of course be fumigated with 
hydrocyanic acid before leaving the wharf. 

Of these three measures, the first two apply to special 
cases only, whilst the third aims at preventing the chance 
introduction of any disease whatever. Should there be any 
pests which would not be known and dealt with under the 
first two heads, the third would automatically effect tlie 
de.sii*ed i*esult. 

This schejue is based on the supposition that we are now in 
a position to advise what imports are safe and wdiat are not. 
This knowledge dei)ends entirely on an accpiaintanoo with the 
pests now found in the West Indies, and with the crops and 
general conditions of West Iiuliau agricnitiire. The scheme has 
also the advantage that by admitting the bulk of important 
foods without hindrance, few obstacles are placed <»n the run of 
trade, and the subject is brought within practical limits, whilst 
the discrimination of dangerous articles will still efiect the 
result aimed at. Any theoretically lunfect scheme w'ould 
hinder trade; and it remains to secure the maximum elliciency 
in keeping out disease with the minimum himlraiice to trade. 
This scheme is also not a bard and fast one. but can be gradu- 
ally adopted after careful consideration of the needs of each 
Colony. It will be sufticiently uniform to safeguard the whole 
West Indies, wliilst taking into account the various conditions 
obt^iining in the different Colonies. There will be no large 
mass of material to deal witJi.and a small fumigating house at 
the chief port of entry will suffice for most Colonies. From 
time to time the regulations can be altered, provulcd there are 
the general powers mentioned above, and the responsibility of 
settling the details would be taken from the hands of the 
Government of each C/oIony and placed under the control of 
those specially qualified toaclvise. 

This subject has been under discussion foi* a consi* lei able 
time, and we appear to be ns yet no nearer a conclusion. 
Jamaica alone lias taken practiciU steps, and other Colonies 
should profit by tlie experience obtained tliere with fumigation. 
In many of the British Kmpire this tpiostiun has been 

solved and measures have been adopted. Wherever agriculture 
occupies a prominent place, the introduction of disease is 
recognized as a danger, and the interests of agricultural indus- 
tries demand a safeguard against it. With the work that is 
being done against insect pests in the West Indies, there should 
be the necessary measures to keel) out fresh ones, and the time 
seems fully ripe for a realization of some genet al scheme. 

I am fully convinced of the necessity of some such .scheme 
as I have formulated, and from having a <*loser knowledge of 
the Insect pests of tlie West Indies and of foreign places, I 
realize the more keenly the danger there is in the absence of 
these measures and the loss that may be incurred by tlie 
neglect of them. I trust the subject may be well discussed uild 
that in the near future it may l>e jjossible to take decided 
action. The question calls for a thorough investigation of 
the insect pests of all the West Indian ColonieH; but the 
knowledge we already possess of these, and of the imports 
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fully warrants us in starting a practical scheme. As our 
knowledge widens and becomes complete, the details of the 
initial scheme maybe modified little by little; but I feel that 
until there are some safeguards against fresh introductions of 
disease, the work now being done against insect pests must be 
incomplete and only partially effective. 


DISCUSSION. 

Dr. H. A. A. NiCHoi.i>i (Dominica): It is always an intel- 
lectual treat to listen to a paper read by Mr. Lefroy ; but, 
on this occasion, he lias, 1 think, surpassed himself. In listen- 
ing to his remarks I was iimeh struck by the analogy that 
exists between some of the diseases of man and those of plants. 
Mr. Lefroy has pointed out the interesting fact that when a 
Iiest, not serious in its native country, is introduced into a new 
country it sometimes proves most destructive. There are 
analogous cases in regard to diseases of man. I need only 
instance two, namely, the introduction of smail-jtxix amongst 
the North American Indians, and measles amongst the Polyne- 
sians. In each case the disease spread with rapidity and 
virulence, and the death rate was exceedingly high. Mr. 
Lefroy has shown in a graphic manner, that many scale- 
insects are common to the various West Indian islands, but 
he has not pointed out that these pests are unequally destruc- 
tive in different Colonies. Some years ago Professor Riley, 
the Entomologist to the United States Government, and the 
greatest authority on entomology of his time, visited Montser- 
rat to inquire into the question of the scale-insects that were 
killing out the lime plantations in that island. He afterwards 
came to Dominica, and I had the advantage of examining 
many lime trees with him. He saw on the Dominica lime 
trees all the scale-insects he had found in Montserrat, but 
whilst these (leats were destroying the Montserrat trees, 
they were practically doing no harm in Dominica, for the 
reason that the rainfall was greater and the seale-inseets 
had enemies that killed them rapidly. Therefore, in tabulating 
the pests found in the various islands, their harmfulness or 
otherwise should always be noticed. 

Observation has convinced me that the greatest danger 
of introducing insect and other pests is not by plants sent to 
Botanic Stations, where they are carefully examined and dealt 
with, but by visitors and others who are constantly carry- 
ing garden and other plants amongst the Colonies. [Dr. 
NichoUs then gave instances of blighted plants brought, in 
this wajTj, without hindrance into Dominica.] If cigars or other 
goods are imported into an island they are stopped at once and 
examined by the Customs uffioials for revenue purposes. And 
it .will lie for Ordinances, to be passed by the various Govern- 
luents^ to create a kind of botanical custom house in which all 
plants and fruits can be stopped and examined so as to prevent 
the introduction of diseases that may spi'ead rapidly and 
sm^qusly affect the prosperity of the, country. 
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The Hon’ble W. Pawortt (Jamaica): In Jamaica we 
have had, since 1884, a law authorising the (xovernor U) 
prohibit, by proclamation, the introduction of any plants 
or seeds, or to frame rules i*egiilating their importation. 
Proclamations have been issued from time to time, with regard 
to coffee and plants fi'oin Central America, and last year a very 
important proclamation indeeii was issued forbidding the intro- 
duction of any plant whatever from any part of the world, 
except at the j>ortof Kingston, and there only after fumigation. 
The Agricultural Chemist is responsible for carrying out the 
work of fumigation. [ West Indian Bulletin, Vol. II, p. 344). 

The President: Will you be so good as to describe to the 
Conference how the process of fumigation is carried out? 

Mr. Fawcett : A small chamber has been built on the 
wharf for dealing with large quantities of plants, and a box, for 
fumigating small parcels that come by post, is placed at the 
Government Laboratory. The articles are fumigated by hydro- 
cyanic acid gas. The actual cost is very slight. The Chemist 
fumigates the plants at Ids discretion : for instance, a case of 
plants coming from Kew, would not, probably, in his opinion 
require treatment. 

Mr. J. H. Hart (Trinidad): Several attempts have been 
made in Trinidad to obtain legislation on this subject, but up to 
the present we have not been successful. The Agricultural 
Society is in favour of a regulation, and the matter is still 
under the consideration of the Government. It is generally 
considered that we have so many insect iiests in Trinidad that 
it iff scarcely possible to introduce any new ones. The greatest 
flifficiilties should be placcni in the way of any possible intro- 
duction of pests, and I hope to see a fumigating house established. 
The plant imports have been examined during the past year, 
on several t»ccasions, but all were found free from pests, or 
affected only by those already common in the island. The 
greatest danger is, in my opinion, to be anticipated from Ameri- 
(*au, East Imlian, and Australian importations. 

The President : I am hoi>eful that, as the result of this 
and former papers prepared by Mr. Lefroy and the experience 
that has been gained at Jamaica and elsewhere, we shall be 
able^to establish a regular plan for fumigating plants before 
they are admitted into any of these Colonies. That appears to 
me to be the only effective way of protecting our crops and 
assisting the cultivators to obtain the best results from their 
efforts. 

As you are aware this matter has been under consideration 
for years and it has also l3een submitted, officially, to all the 
Governments in the West Indies. We have now, I believe, 
educated public opinion to the point of showing that the pro- 
posals we have put forward are practicable and effective and 
calculated to be of great benefit to the agricultural interests 
of these Colonies. 



PRBPABATION OF On^ATB OFUMBIN 
THB WEST mOIBS. 


The substance of the remarks which the Hon’ble P. Watts 
addressed to the Conference will be found in his paper in the 
We»i Indian Bulletin, VoL II., pp. 808-318. It was deemed 
advisable, owing to the immediate importance of the subject to 
the lime-producing islands, to publish the information at the 
beginning of the year rather than to keep it back until the 
present time. 

Mr. Watts pointed out that there are three alternatives 
before the lime planter, namely, the preparation of concentrated 
juice, citrate of lime, or citric acid. In the West Indies, at 
tiie present time, the first is exclusively followed. The method 
is simple but there is considerable loss in preparation, and 
the exjKJrtation of the bulky liquid product necebsitates expen- 
sive i)ackage8 and heavy charges for freight. By the prepara- 
tion of the solid citrate of lime a great saving is effected in the 
cost of packages and carriage, and in fuel. There is also less 
loss in manufacture. On the other hand, very considerable 
expense would be entailed in making the change from the one 
process to the other, 

Mr. Watts described the process of manufacturing citrate 
of lime, carefully iwinting out the practical dangers to be 
avoided, and. in conclufeion sahl : — 

Under these cireuraHtances the West Indian producer, in 
deciding which article he shall make, must ascertain the differ- 
ence of cost of imoduction and whether the buyer®! are likely, at 
an early date, to prefer one ai'tiele to the other. As matters 
stand at the jmesent moment I anticipate that citrate w ill prove 
more expensive in preparation than concentrated juice; the 
cost of erecting steam-beating apparatus and drying cham- 
bers, and of importing and transporting lime or chalk will 
more than counterbalance the saving of fuel, the reduction in 
cost of packages and the saving of acid destroyed in the ptooess 
of (H>ncentration. Nevertheless, we have the evidence affoitled 
by Italy and Sicily, the principal sources of supply, where the 
production of citrate is making steady headway, and where, I 
am informed, the process is found to be better and cheaper 
than simple concentration. 

It seems to me highly probable that the manufacturer of 
oitrlc acid will ultimately show a decided preference for citrate 
of lime; and this as soon ns the manufacture of citrate in Italy 
and Sicily is plac*ed upon a sure footing so that citrate, of 
uniform and dependable quality, comes steadily to market. 
When that point is reached citrate will begin to command higher 
prices than concentrated juice. West Indian producers will 
then have to produce citrate if they wish to obtain the best 
prices for their goods. This time may not be far distant, for 
the experiments of the last thirty years have removed most of 
the difficulties which were encountered, while during the last 
ten years the advance has been very marked on the commercial 
side. 
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DISCUSSION. 

Dr. H. A, A. Nirrtorj^s (F)oi«iii!oa) : The question hronglit 
before the Conference by Mr. Watts has, for some time past, 
engaged the attention of the lime planters in Dominica, and 
experiments have already been made in the island in the manu- 
facture of citrate of lime. Mi*. Watts' paper is of peculiar 
value to lime planter.s generally ; and, on behalf of those of 
Dominica, I beg to thank him for the able and instructive 
way he lias dealt with the subject-. The greater part of the 
lime juice now obtained from the lime estates in the island is 
shipped ill a concentratod form, and from tld.s crude material 
citric acid is made. Tf the mtinnfactnring chemists of Eng- 
land and America prefer citiate of lime, the Dominica 
planters will have to make it. But their attitude just now may 
bo described as a watchful one, and Mr. Watts' paper does not 
lead me to conclude that this attitude need bo changed yot 
awhile. In order to make citrate of lime the planters will have 
to erect a new plant, and they will nob break down their 
works and build others unless they are ^atistied that the new 
prcMluct will prove more prolitabh^ than the old. It has been 
shown that both tlie coiu'enlratcd jiu(‘e and the citrate of lime 
are sold on the basis of llie proportion of citric* acid they con- 
tain, as determined by chemical analysis. There will therefore* 
be no present boneiit to the lime planters if they export (*itrate 
of lime in place of lime juic*e. 


THE BANANA INDUSTRY IN JAMAICA. 

nv TICK hox’hlk W. KAWCOTT, n.8. . 

Director of Piddic Gardens and l*lantations. .lamaicNi. 

THE BANANA PLANT. 

Tin*, lianana plant is not pi-ojiagatcnl by seed, but by young 
plants which bud from the und(*rgrouiui stem or ‘ bulb, ’ as it 
is called, of an older iilant. . This bud at first gets all its food- 
material from the parent bulb, but very soon fo!‘ms leavevs and 
roots of its own. Its first heaves arc* very long and narrow as 
compared with those developed latcw. When the young plant 
is six or eight months old, it is about » or 10 feet high, and its 
own bulb is 8 or tO inches across. This is cut clean away 
from the parent, and the roots trimmed off. It may be plant- 
C 3 d as it is, but for coiiveiiieuee of cuirrying, and to prevent its 
being blown over before its roots anchor it, it is cut down 
to within 6 inches of its bulb. This bulb .soon shoots, both 
from the centre, and from eyes all round. One shoot takes 
the Imd, monopolizing most of the food-material supplied 
from the bulb, and this leading siim^t is known henceforth as 
the plant — the others are its suckers. 
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The roots push out in all directions horizontally, and sot^e, 
from the base of the bulb, vertically downwards. The main 
roots are fleshy, not forming wood, but of the same thickness 
throughout like stout cords. They do not branch, but short 
thread-like roots grow out, and on these are the hairs which 
do the work of absorbing liquid from the soil. If a heavy 
wind shakes the stem the thread-like roots are torn off, and 
perhaps even the cord-like roots are broken, and the effects are 
noticed for the following three or four months in the bunches 
coming small. 

Cutting the ends of the thick roots appears to encourage 
the growth of the thread-like roots. 

The roots generally do not seem to have the power of 
adapting themselves, like the roots of iiiany other plants, 
to overcoming difficulties. On meeting a largo stone they 
do not feel their way under or over it, but apparently 
become injured. If the soil is either too wet or too dry, 
they decay ; if they are cut through, tliey burst out at the 
.severed end into numerous branches of equal thickness, wliich 
continue to grow in much the same direction. They do 
not approach the surface nearer than about 2 inches, and 
the depth to which they descend, depends on tlie natiu'e 
of the soil, modified by deep cultivation and drainage. Under 
favourable (conditions the horizontal roots will be found at a 
depth of 2 feet 6 inches from the surface, and the vertical 
roots from the base at a depth of 4 feet ft inches. 'They grow 
rapidly, when the soil is rich and in good tilth, at a rate of 
2 feet in a month for vigorous roots skirting from the bulb. I 
have traced them to a (listaiiee of 17 feet from the stem, but 
their length depends on the encouragement, as it were, that 
they rec*eive for extension. 

The evidence afforded by their structure, |K>ints to the 
soil best suited to them, ~ a deep l(mm, well drained, but 
ivteiitive of moisture from containing a large proportion of 
humus. 


STEM. 

f 

The underground ‘ bulb ’ is the storehouse of food-material 
which is used up in the formation of roots and leaves and in 
their growth, in the formation of suckers, and finally in the 
development of the fiowering shoot and the fruit. If a sufficient 
supply of material is not stored up in the bulb w'heu the fiower- 
ing shoot is im process of formation, the bunch will only bear 
a few * hands.* This want of stoi*ed material may be due to 
various causes : the roots may not have been able to do their 
work properly, the leaves may have been damaged, or new 
suckers may have been allowed to drain the parent. 

When a bunch is cut, or naturally^ when the fruit has 
ripened and dropped, the leaves and stem decay while the 
f€K>d»materhil in them passes down into the bulb. Thence, 
very slowly and gtudually, it finds its way into the bulb of the 
snoceedhig |dant* The old bulb and its heir, the newer bulb, 
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are connected by a large surface, and threads of communica tion 
pass^ from one to the other. The connexion may last and 
continue on to a third, a fourth, or a fifth new bulb. The 
older bulbs are a provision against accidents, giving up their 
treasured store, as it were, grudgingly, so long lis the young 
plants have loots and leaves by which to supply themselves. 

* LKAVES. 

Comjiare the leaves with those of the cocoa-nut, which are 
<livicle<l naturally into ribbons so that they seem to enjoy the 
stormy winds of the seashore. The leaf of the banana shows 
very clearly that it was devt^lopod under conditions where only 
gentle breezes lazily move it, and as the structure of tlie root 
|)oints to a forest soil as the cradle of the species, so the leaf 
indicates an ojien glade sheltt‘red from th(‘ rough winds by 
surrounding woodland. Thus we get hints about situation, 
and the advisability of U*aving shelter belts in clearing forest 
land. In exi>ose<l s])ots where the leaf is torn into shreds, it 
cannot properly perform its functions, and the conse<num(M» 
is that the bunch is small and of little value. 

In an allied plant, tlu‘ ‘ travellers’ tree ’ {Rnve)i(da), it is well 
known that it is possible to get. a drink of water by piercing 
the hollow leaf-stalk; and a banana in a similar way eolleets 
the rain drops of a shower, ami conducts them along the Hu led 
leaf*stalk into the interior of tlH‘ ‘stem ' Avhich is nothing more 
than the sheathing bases of the leaves themselves. Water 
supplied in this way, and quite independent of the amount 
at the roots, is important for the propm* shooting of the 
Hower stalk. 

The sheathing bases of the leaves act the jmrt of a woody 
stem in supporting the iiuge l(‘af blades and carrying them 
upwards towards the sun light. They also enclose in their 
(*entre, and protect, the flowering stalk for the six weeks or 
so while it is pushing its way up from the underground bulb 
U) the top of the stem. Tmmediately before the flowering stalk 
appears a small leaf is developed which hangs over and 
pmteets it on its birth from the direct siiiiligiit. 

The sheaths wlien eut across, show very large air-spaces, 
and these are connected with minute pores on the leav(\s a\ liich 
admit air, a large quantity of which is necessary. 

FIX)WKR8, 

If the flowering stalk is examined in the c»mbryo con- 
dition in the stem, it will be found that the flowc^rs are 
arranged in clusters di8iK)sed spirally round the axis. The 
clusters at the base of the stalk become the ‘ hands ’ of tlie 
fruiting bunch. It will also he found that tlie flowers in 
different regions of the stalk vary in the proportion of the 
length of the ovary to that of the rest of the flower. In those 
clusters which eventually become * hands,* the ovary is two- 
thirds the length of the whole flower ; higher up on the stalk 
are clusters in w'hieh the ovary is about one-half the length 
of the flower ; and still higher, there Is another series in which 



the ovary Is about one-thii’d at the flower. These three sets 
of flowers, clearly distinj^uishable by the different propor- 
tionate lengtli of the ovary are physiologically very different : 
those with the long ovary are female flowers and become the 
ft'iiit, those with the short ovary are male flowers ; and 
those with the ovary aViont half the length of the flower 
are hormaphrodile and form short, useless ‘fingers’ in the 
bunch. The problem of increasing the number of hands in the 
bunch must be attacked at a stage earlier than its appearance 
in the embryonic condition described. 

VARIETIES OF THE BANANA. 

There are several varieties of banana known in .laniaica, 
but tiie only one cultivated and exported on a commercial 
scale is that known formerly as the Martinique or Pouyat 
banana from the place of its introduction and the person who 
brought it over some time in the early thirties of the last cen^ 
tury.* The Director of Kew Gardens has from time to time sent 
varietuvs to .fainaica, and we have received some also from 
Dominica which came originally from Kew. Many of these are 
spoken of in very higli terms in tlie East, but so far, we 
have uot found any that, for export purposes, rival the common 
Jamaican, although that known a8‘Guindy’ from Madras is 
considered good. 

The red banana gets a high price in America, but merely as 
a decorative fruit foi* the table. The price is maintained by 
only exporting a small (|uantity. 

The Chinese or <lwarf bananas are grown in hilly districts, 
as they are not so liable to be blown over. Tlii.s s])eeies 
is very productive, btit is not suited for export to England as 
it does not keep well. , 

ANAI.YSIS OF BANANA SOIUS. 

The following analysis of soil from Portland by Mr. H. H. 
(Vuisins, the Government ('liemist, has been published in the 
Jawffira Bnllefiv (October 1001, jj. 150). It is reproduced 
here as an ideal soil for the banana : — 

PHYSU^Al ANAI.YSI8. 


Per Cent. 



Stones 

- 



Gravel 

0-41 



Sand 

5-46 



Fine sand ... 

28-80 



silt 

23-65 

Fine 

i 

-1 

•fiiO 

1 Fine silt ... 

18-77 

Earth. 

OUy. 

/Clay 

Combined water \ . 

2*72 

25-10 



Organic matter / . 



Total ... 

lOO-OO 



^ ^ JBulMin fh$ BoiMital Jamaica^ October, 1901, 




Retentive Power for water 


167 


Per Cent. 
44 


THRMICAL ANALYSIS. 

(Soil passetl thi ongh 8 in.m. Sieve, dried at lOO'^ C.) 

Insoluble ]nat ter ... 27*870 

Soluble in hydrochloric acid 72*130 

[Potash ... *6790 

Lime ... ... 1*379 

Phosphoric acid 2*700 

Carbonic acid ns \ 

\(%irbonate of lime/ 

Combined water and organic matter *25*100 
Humus (soluble in ammonia) 0*80 

Nitrogen ... .. ... *7030 

llygro.seopie moisture ... 24*800 


KKHTILITV ANALVHKS. 

Available potash ... 0*0571 

Available phosporie acid ... (‘*0008 


onSKRVATlONS. 


This Is a remarkable .soil. It contains a large proportion of 
vegetable mould, and is yet posse.ssed of a desirable proportion 
of fine soil particles. It is both free-draining and retentive of 
moisture. An ideal medium for the root system of the banana. 
Tlie subsoil is porous and self-draining. The proj)ortiou of 
nitrogen and ]»hosphorie acid is most extraordinary, the former 
being .seven times and tlie latter thirty times greater than good 
average ai’able land in England. The available pota.sh and pho.s- 
phoricaeid are botli high. This is a typical specimen of a.lam- 
aloa soil specially prepared, as it were, for the kindly growth of 
the banana. I can suggest no manures as desirable or neces- 
sary, and eonelude that cultivation alone will snfTieo for full 
crops of standard fruit for many years to come. 

The following analyses by Mr. Cousins are given for 
eompari.son, as .samples of soils in St. Catherine wdiich grew 
bananas successfully 




A. 


B. 



Lawrence Field. 

Rodens Penn. 

Humub 


1*79 per cent. 

1’54 percent. 

Nitrogen 


•lo7 

ft 

•147 .. „ 

Total 

K.O* 

•;1827 

ft 

•4284 .. 

»» 

P.o. .. 

•2124 

»♦ 

•1808 „ 

>• 

CaO 


»f 

1-5148 „ 

ft 

CaCO, ... 

•17 „ 

f* 

•42 

Available K.O 

•((518 „ 


•0108 „ „ 

1» 

P.O. .. 

•0024 „ 

f» 

•0095 


Kf 0 represents Potassium oxide. 

Pf O 5 M Phosphoric anhydride. 

Oa O „ Calcium oxide or lime. 

Ca CDs „ Calofum carbonate. 
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These figures are calculated on the * air-dried * soil and not 
on soil dried at 100^ as usual. 

CULTIVATION. 

As a general example of cultivation 1 will take the case of 
an estate on the north side where the sod is a heavy loam, 9 to 
15 Inches deep, with the subsoil of stiff clay, and the rain- 
fall 90 inches. The general operations would be as follows 

For plants, start in January, plougii 9 inches deep, throw- 
ing a furrow 14 inches wide. This plough will require a team 
of eight cattle to pull it. Two ploughs will do 8 acres a day. 
Harrow, and allow it to lie fallow till first week iu March. 
Then plough and cross ))]oUgh 6 inches deep, and harrow. Line 
14 feet square. Dig holes 2 ft. 0 in. every way, and fill in with 
surface soil. 

Dig suckers, beginning first week in February, one month 
before they are wanted, and only digging each week what can 
be planted each week a month later. Plant the second week 
of Matx^h to the end of April. Keep stirred with* the plough 
8 to 4 inches deep in fine weather, say every 8 weeks, but in wet 
weather simply bill witli cutlass. Select the strongest shoot 
for the ))lant, which will fruit iu the following February or 
March. 

Prune off all suckers until June, then leave one sucker just 
coming out of the ground, which will fruit in the following 
April. In October lea> e another on the opposite side of the 
stem, which will fruit the following spring twelve months. 
In February leave’another, w^hlch will fruit in 15 or 10 months. 

On such an estate 00 to 70 per ceiit. of plants, and 88 to 90 
percent, of first ratoons .should give bunches. Taking a seven- 
year peri(xi, the yield should be 830 payable bunche.s |)er acre 
|)er annum. 

On the south .side after lining at 1 5 by 15 feet, the irrigation 
canals would be laid out and water supplied to young plants 
every 5 or 0 <lay8, to ratooms every 10 days, at the mte of 2 to 
2i cubic yai^ds to each acre. No plough is used for the first 
three years on this light soil, but instead the hoe and the 
assam fork. 

1 will now go more into detail. 

PREPARATION OP LAND. 

Ciean’ntfi— In gi*ound covered with foi*e8t or woodland some 
are content to cut down and burn, leaving the stumps to decay ; 
but it is better, if it can be done, so to cut the trees that they 
will tear up their roots in their fall. The trees should be care- 
fully select^, marked and cut up for their special uses—timber, 
poets, piles, tramway sleepers, firewood, etc. The underwood 
and brush can be us^ to bum up the roots and the trunks of 
useless trees such m Guango, Bastard Cedar, etc. 

The ground should finally be carefully stumped. Even if 
the laud Is virgin soil and does not require ploughing, it is 
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better to stump ftt first. TJie plants c-ati then be put in at regu- 
lar distances at once, —an important matter in many ways ; ami 
if ploughing is necessary at a later perioil, there is no delay 
caused by digging out stumps. Stumping also facilitates cutting 
and carrying the fruit. 

If the land is not the virgin soil of a forest, and especially 
if it be old cane land or iwisture, it should be first thoroughly 
ploughed at least 1) inches deei>, und harrowed. If thesittia- 
tion is on hill-aides where the plough cannot be worked, the 
pickaxe for stony ground, and the fork for soft ground should 
be used. 

Dintance . — The usual distance is 15 by 15 feet, or H by 14 
feet, but these distances are mo<lified aeconling to circumstances, 
and planters are continually trying exi)eriments with other 
distances. One planter finds that a hill-side of 15 acres on the 
north aide planttni S by 8 yields S.IHM) straight, or more than 
500 to the acre. Another, in a liot, fiat district (m the south 
side, finds it advantageous to plant 8 by 8 in order to shade 
the ground as soon as possible. It is stated by the advocates 
of close planting that the crop comes in sooner, that it can be* 
regulated with greater success so as to come in during the five 
months of high prices, and that less weeding and less walei- 
are required. On the other hand, it will be found necessary to 
remove ev'ery alternate row for first ratoons, and pi*obably for 
third ratoons to reduce the field to stems at distances of 10 by 
10 feet. Where there is too much shade the bulbs are apt 
gradually to grow liigher out of the ground with less hohl 
against the wind, and the plants run up witli a weak stem and 
iri*egular buncJi. Another system is to increase the distance 
between the rows, and (lecrea.se it between the plants in the 
row, making the wider intervals run north and south. A 
planter who reaps 000 i)ayable bunches per acre, planting 14 
by 14, gets a yield of 400 per acre where he has planted 10 by 
20 feet. 

A planter who is planting cacao and utili/.es the banana 
for shade, says tliat he has generally planted 14 feel s(|uare 
with cacao in the same line. If cacao is planted in the centre 
of the sfiuare, field implements, of course, cannot be worked 
either way, but by idantliig in tlie same line as the banana, 
they can used for two or more years without apparent 
injury to either plant. However, he states tJiat, after some 
experience, he thinks 10 feet square would be preferable 
both for banana and cacao cultivation, but there are consider- 
ations of locality, soil, fertility and so on whieli prevent a 
hard and fast line l^eing laid down. 

‘ In wide planting there is less risk of a falling tree carry- 
ing another with it. The roots of the banana appear to re- 
quire a radius of at least 8 feet, ami wide planting has alwaya 
commended itself, in ray exiierience. as the best agriculture ; 
that is to say, sufficiently wide planting to give the plant or 
tree H^xtee admitting of its full and b(v«t ^levelopnieiit. Among 
other advantagns cnltivatloii is easier: and beyond (pic^stioiti 
the higher the cultivation the better is the fritit obtained/ 

Digging /lolea.— Some planters are content with shallow 
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holeH about one foot deep. But better results are obtained 
when holes 2 feet 6 inches every way are dug : the roots get a 
better start, and a better hold on the ground, so that the 
plants are more forward, and are not so liable to be blown 
down. 

A planter who prepares holes 8 to 4 feet wide and from 
2 to feet deep, writes ‘ It is not always possible to get the 
labour to make these holes, but 1 am convinced of the ad van* 
tage and ultimate eeoiioiiiy of making them lai*ge and deep, 
for, among other reasons, the plant gets a start at once ; a 
good root is formed in the loosencfi earth which practically 
anchors ” the tree, and enables it to resist high %vinds, and 
when planted in this way, the tendeniy of the root to come to 
the surface is greatly obviated.’ 

PLANTJNO. 

Time of -If the aim is to get the main crop in for 

the American market from March to June, planting is general- 
ly done from January to April. Otherwise planting may go 
on at any time when rain or irrigation water can be relied on 
to help on the young plants. There is no doubt, however, that 
March and April is the best time for planting when all vegeta- 
tion is springing naturally. In April there are always showers 
wliich help to start the eyes of the bulb in putting out leaves 
and roots, and when tlie May rains come, the young suckers 
rush along faster than at any other time of the year. 

Seed-Huckei*H. Size, Suckers are selected for planting 6 to 8 
inoiitlis old : they would then be about 10 feet high, with large 
swollen bulbs H to 10 inches across. They should always be 
suckers which have not been pruned, and these are indicated 
by the first leaves being very narrow in i>roportiou to their 
length, hence called ‘ s\vord* suckers, 

PreiMtmfion, —They are cut <lown to Avithin 0 inches of the 
bulb, and the ohl roots cleared off. Some planters put them in 
the ground at once, otliei*s leave them to dry for 3 or 4 days, 
and then plant. Othei*s again find that they get better results 
by piling them in heaps 8 to 10 deep, then trash is thrown 
over them to keep off tlie suu, and they are left a mouth. The 
best way to pile them is to erect fences 3 feet 0 inches high to 
enclose a convenient spot 0 feet Avide and of any length neces- 
sary, 

-Pnsif ion,— -They are placed in the ground with the eyes 
8 inches below the surhiee. On hill-sides they are put in slant- 
ing, and an eye at the side develops into the plant. On the flat 
they are set upright ; if the ceuti*e sucker happens to shoot it 
is left, if not, the best of those growing all round selected. 
Some planters, even on level ground, plant their suckers slant- 
ing, as few eyes develop into suckers, and the strength is 
thrown into the formation of the bunch Avhich is consequently 
finer ; but the plant has not such a good hold of the ground, 
the bulb decays and leaves a hole, and the plant is liable to be 
bl^wn oyer. The soli should be Avell drawn up over the bulb 
when planted. 
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IRRIGATION AND DRAINAUH:. 

Trenches, — The water ehaiiueln should be close to the suck- 
ers when first planted, but when the plants are well established, 
the channels should be made in the centre of the rows, for if 
the water is applied close to the base of the stem, it encourages 
the production and growth of suckers, and in this way 
unnecessarily weakens the plant. 

Drainage. Perfe<-t drainage* is absolutely necessary for 
bananas. It is even more important to elaborate a. system of 
drains fur an irrigation <listrict than to proviile water-canals, 
for more harm is done by having too much water than too 
little. But drains are etimilly important on clay soils or sub- 
soils when the water is supplied by the natural rainfall. On 
ground where there is not much fall the drains naturally follow 
the slope. But on hill-sides they should be made across the 
slope with oidy just sunicient fall to carry olf the water : if 
tliere are natural gullies, tlu* drains are led into them. In 
making drains it is a great mistake to make llumi too shallow 
from motives of economy. 

CL'I/nVATION ArTKR PLANTING. 

V’^arious opinions are held by banana planters about 
ploughing. Some who have planted iu light, loamy soils have 
been reaping ex<*elh*nt crops for some years without any 
ploughing. Others, with heavy st>il, plough evi*ry S weeks 
with a 0-inch plough, alttnuately one way and across. Others 
again plough only once a year. 

My friend wlio is establishing a cacao walk with bananas 
before planting— ploughs, cross-ploughs, harrows ami, when 
necessary, trenches, afterwards he ploughs with a small plough 
(with moon-coulter attached) three to six times a year. On 
IjHiiana lines, where a plough caiiuol work, he forks (jceasiomilly 
and hoes fretpieiitly. He says that the plough is far more 
efiVctual in breaking up the soil Ihaii any other implement he 
has tried, and it keeps the land clean much longer. The plough 
works from 4 to (J inehes de(*p, and the eultivator 2 to 3 inches. 
Another planter forks once a year, and uses tluj cultivator to 
keep the weeds down. When Ihe grass is too high for^the 
cultivator he uses hoes, and only substitutes the plough 
for the hoe or cultivator when labour is scarce. Hotli plough 
itiul eultivator are kept to 2 inc*hes in depth in order to avoid 
destroying roots. 

Kee[>ing down weeds, maintaining a surfact* mulch, and 
loosuuiiig the soil, are all important matters in the cultivation 
of bananas as of other plants, and I am of opinion that a judi- 
cious pruning of the roots by the plough is also of great value, 
for as. the roots do not naturally branch but grow straight out 
to great distances, pruning the roots induees brandling at ^he 
severed ends, and a further prodm-tioii of roots fnmi the bulb 

A planter for whose judgement I have the great t‘st res|ject 
writes as follows: — ‘ I do not tJiink that ploughing dose to tho> 
banana and cutting through the roots does any harm. On 
thfe contiary, I atn certain it does good- [>riii<*ipa]ly I think, 
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because the ciittiug gives fresh impetus to the roots, and this 
activity increases the growth of tlie plant. Take, say, potatos 
or turnips, which are usually grown in drills 27 inches wide ; sq 
long as a horse hoe can work in these rows it is good cultiva^ 
tiou to keep working, even to the damage of some of the leaves. 
Every time it is put through all the roots crossing the drills 
must be cut, yet you see the greatest improvement in the 
growth of these plants/ 

The following ex()er]ii]ent, made at a banana plot in Ho^ie 
(tardens, throws light on the subjc€*t of the formation of new 
roots induced by cutting them back. In planting the plot 
holes 3 feet wide and 2 feet deep wei*e dug, the soil was returned 
to the holes and the suckers planted therein. The surrounding 
soil WHS ploughed and cross>pIoiighed after the plants began to 
grow. The soil is deep, rich, black, and rather heavy. 

On Noveinlxsr 10 a treiicli one foot wide and feet deep was 
dug half-way round a one-year old banana stool at a distance 
of 3 feet from the stem that was about to fruit, and tlie soil 
returned. In doing, this the thick fleshy roots, some of them 
5 feet to 0 feet long, were severed. No roots were found Irelow 
0 inches from the surface. Ten days later the soil between 
the first trench and 8 inches from the stem was removed to the 
depth of 2 feet 6 inches and returned, cutting off all the roots 
with the spade to within 8 inches of the stem. It was noticed 
when doing this that tlie roots that were cut off at 3 feet 
from the stem had thrown out imtnerous hbrous roots down 
their entire length. 

A month later, on December 30, the soil wae opened up 
from 3 feet inwards. NeAv roots were seen to have grown out 
3 feet from the stem down to a depth of 2 feet from the sur- 
face. These roots were carefully followed back to the stem : 
some proved to be new roots direct from the stem, whilst 
others had grown out from around the cut ends of the original 
roots, one root giving rise to five or six vigorous feeders. 

Some of the cut r(M)ts did not giwv at all but remained 
just as they were, except that they died back some 2 or 
3 inches ; this was more noticeable near the surface where 
they would come under the influence of dry weather. Some 
deeper ones had, however, rotted back a few inches, due per- 
haps to the ragged cut by the spade, or the root itself being 
injured at its junction with the stem by the pull of the cut. 

The roots on the undisturbed side of tlie plant simply 
lengthened out a little and remained near tlie siirhice, 5 inches 
being the lowest depth at which routs Avere found. 

The plant floes not seem to have suffei'ed any ill effects 
from the disturbance of its roots on one side. 

In my opinion ploughing so as to cut the roots close to the 
stein should nut lie alloAved when it is pcissible that the embryo 
bunch is being formed, as the stored f<x>d-material would be 
med to form uoav toots itistearl of being utilised in the bunch. 
Hbw this loss of focKi-inaterial affects the bunch we doubt 
khow,'— whether tt delays the shooting, or affects the sir^e of the 
biiitch or the Angers. This subject of the use of the plough 
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WB,$i discussed at the Banana Conference in Jamaica, and as a 
result some planters do not now plough except after the main 
crop for the American market is reaped, and not later than 
November, 

Where ploughing is not the practice, the fork is used to 
great advantage when tlie yoxmg suckers are two montJis 
old. 

Where the rains are constant, and the soil lieavy, the 
cutlass is the best tool in weeding. The hoe and tlie assam fork 
and the eiiltivator are tools used under different conditions. 
The <lisc-liarrow is an admirable instrument, and should be in 
constant nse so long as the soil is sufficiently dry. If the 
ordinary plough forms a pau, a. subsoil plough is used occa- 
sionally to secure good drainage. 


TREATMENT OE srCKERS. 

Reanon far 7V«n Inf/.-- Pruning away such suckers ns ai(' 
not intended to yiehi fruit is a most necessary and important 
operation. It should be done when the siiekcn* is not inoiu* 
than one or two feet high. The larger the suokei* grows, tlu^ 
more food-material it alistracts I'rom the parent bulb, aiul the 
more its young roots interfere with the root system of the 
plant -in both ways injuring th<^ future bunch. 

Method , — Caro should be taken when cutting away t-lu' 
sucker to apply the cutlass so that it does not point towards 
the plant, otherwise it is very easy to injure it. If tlie sucker 
is not cut away (pute down to tin* white, hard part, it will soon 
spring again, and therefore time and laboin* an' saved by doing 
it thoroughly at first. 

Choosing and timing. Suckers shoot from the newly-plant- 
ed bulb from eyes all round, aJid somolimes from the centn*. 
Some ])ianters cut away the central sucker ; others leavt' it, as 
it gives a fair bunch if the bulb is vigorous. On the south sidc\ 
in irrigated land, two or three sucktu’s may bo left at ('ijual 
distances round th(‘ bulb. It is woli to take those that start 
from eyes placed low <lown, so that the roots have a. good hold 
on thc^ ground. One sucker takes the lead, as a rnl(», and becomes 
the plant, fruiting in ten or twelve months : another comes in 
as a second sucker, giving a finer bunch four or five months 
later. Occasionally all the suckers w ill bear at the same time, 
when the bunches will not be so line. It is the practice with 
some planters, on the north side, after planting in March and 
April for fruit in February or March to prune off all suckers 
till June, then to leave one just coming out of the ground which 
will fruit in the following April : in October another is left on 
the opposite side of the stem, and in February another w Inch 
will fruit in fifteen or sixteen mouths. On the south side' two 
suckers would be left instead of one in .rune, October and 
February. 

Plants vary according to soil, 'situation, tillage, etc., in the 
time they take to produce fruit, but the usual time is ten months 
to shoot, and two and one-half to four months more to ripen. 
Ratoons usually bear in fifteen or sixteen months. Judging 



from experience of his own e^tate^ the planter can by careful 
pruning so regulate his banana walk when once established 
that the great proportion of the crop shall come in during the 
months of high prices, from March to June. 

PRUNING LBAVKS. 

As the first leaves decay, they hang down all round, pro- 
teciting the stem from the full glare of the sun. If they are 
cut away, the sheathing leaf-stalks on the outside of the stein 
dry up, and do not perform their proper function. It is well 
to leave them even in the shade of a banana walk unless it 
happens that the plants are clustered closely together, when toi> 
much shade causes the stem to lengthen out and become weak 
and brittle. In such a case some of the dead hanging leaves 
may be pruned away and some even of the living green leaves. 
In pruning the green leaves a semi-circular instrument is used 
mounted on a long handle ; the convex edge is uppermost, and 
with this the leaf-stalk is partly cut through, when it falls 
over and hangs like one which has died naturally. Sometimes 
a leaf is seen to be growing through a bunch, and as it would, 
if left, cause some deformity or discolouration of the fruit, it 
is carefully removed from its position with the pruning tool. 
The hanging dead leaves should not be allow^ed to trail on the 
ground, as they encourage the production of roots coming to 
the surface. 


HARVESTING. 

When the bunch is to be cut, the stem is partly cut through 
6 or 6 feet from the ground, and the bunqh with the whole 
top of the plant topples slowly over. Care is taken that it 
does not fall against and injure any other plant. 

The usual (‘ustoiii is to cut fruit by the hundred stems, 
each cutter by himself, without help, cutting the fruit with 
a cutlass and catching it. This is, perhaps, a doubtful prac- 
tice, as owing to want of methml, cutters running thi’ongh 
the walks miss or roughly cut much of the fruit. A better 
plan is to employ a cutter and a helper who work together. 
The cutters with their helpers, twelve or fourteen in number, 
work in line, each cutter having three rows assigned him, or. 
In close planting, only two rows. 

On some estates piirticular care is taken in harvesting : 
one man with his pruning tool cuts and manipulates the fall of 
the bead, while another catches the bunch and when the stalk 
is cut, hands it to one of the women who are employed to carry 
it to a particular spot. This is necessary when we i*emember 
that a bunch weighs from 80 to lOOlh. Here a book-keeper 
enters it in his book under its pi'oper denomination as a bunch 
of 8, 7 or 6 hands, or he rejects it, if necessary, as not full 
enough, or too full. Several book-keepers on a large estate 
will dius be entering up the hunches, while the owner or the 
manager, riding from one to the other, controls the number 
cut for delivery that night or in the early morning at the 
wharf Th^ bunches are wrapped in trash and handed up by 
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two men to another in a waggon, who packs them in carefully 
80 that there shall be no bruising* It is singularly picturesque 
to ride through the shady rows of baiiatiHs, with here and 
there all lound majestic heads falling, and figures moviug 
swiftly at their work, -'-to note the ((uick movements of the 
men with keen upward glances, the stately walk uf the women 
with a bunch balanced on their heads, all accompanied by the 
noise of the large leaves in their descent, the cries of the men, 
and the ijeculiar call for the women when they are wanttni. 

When the bunch is nit olT. the head is completely severed 
from the stem 2 or 8 feet above where it was irnrtly cut in 
order that tJie I much might fall. Thus an id bow remains on 
the stem, and the wliole is left to decay while the top part of 
the stem as well as the leaves is cut ui) into small pieces, with 
a cutlass. When lioth are fresh eut. a man can f^sily chop 100 
stems a day. The choiiped up stems are spread over the land 
which can then be ploughed without obstruetion. while they 
help to manure it. 

I have no doubt that if the head were not severed, but 
could he conveniently left to decay, a large proportion of the 
food-material elaborated aiul actually present in the leaves 
would pass from them down into the bulb, just as, in deciduous 
trees, the leaves send all that is of value into tlie stem Iwjfore 
they fall off. This would be a decided ailvantage to the plant 
as there would be no loss of energy in working up again the 
mass which had been left to decay and to manure the ground, 
anil the succeeding suckers would immediately benefit. Hut 
probably it would be very inconvenient to have the heads 
projecting into the passage ways. 

I have been in eorrespondcnc'e about the value of the fibre 
of the cut stems. It seems that it could not compote with other 
fibres lor rope-making, but it is possible that it may be of 
value as material for making paper, 

RlfiPLANTlNO. 

It is considered advisable to re-plant a banana walk after 
an interval which varies from three to six > ears. A certain 
pi*o]>ortion is taken each year, so that every year some planting 
is going on. It is the custom with some to sow velvet beans 
and bomivist beans^ in the field tliat is to be thrown up. These 
leguminous climbers soon cover up the old suckers and kill them, 
and after some time the whole may be ploughed np anil re- 
planted. Some are trying planting betw'eeii the rows of first 
ratoons, as it is easier to regulate plants and first ratoons 
for the American market than later ratoons. 

The question of re-plantiug must be decided from various 
considerations : the field may be getting out of shape from the 
various ways in which the suckers have sprung from the parent 
plant, making it difficult to culti\ate ; the soil may require rest 
or a more thorough ploughing than can be given while stems 


’ JMichoa LaJklab, var. iUbiftom (Sem, Sim or Sembi of India.) 
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ave growing ; and the commercial question of paying better to 
plaiii for the American market. 

DISEASE. 

In Trinidad the banana stems are said to suffer from the 
attacks of a fungus (Mcmismitta), A year ago Dr. Morris point- 
ed out stems in Jamaica which he considered were affected 
by the same disease. However, after careful watching ever 
since by many of the largest growers, it apj^ears that the disease* 
is not likely ever to do any damage, under the eircii instances 
obtaining in ordinary cultivation. 

A planter who has groat experience writes as follows : — 

‘ With regard to the disease on the banana plant pointed 
out by Dr. Morris, I am of opinion that it only makes its appear- 
ance upon young trees that are growing on very poor or 
water-logged laud. I have seen it in my fields repeatedly, but 
it has no detrimental effect on healthy trees. 

‘The sucker that it makes its appearance on is generally 
a weak one, which in any case would not be kept to come 
to maturity. 

‘ 1 do not know whetlier the disease is a fungus or bacteria, 
but it seems harmless, as I find it plentiful in my baualia walks 
upon such suckers as have suffered injury, but it does not attack 
the strong healthy ones. It seems tome to be the seat from 
which decay will start in a weak sucker first, l^ersonnlly, I 
have no fear of its doing inateriai damage.* 

Another who has planting control of more estates than 
anyone else in Jamaica Avrites: — 

‘ 1 am of the opinion that there is no real disease here. Un- 
healthy conditions can always be traced to soil, locality, or the 
cultivation they receive.’ 

COST OF CULTIVATION AND RECEIPTS. 

Ill considering tlie cost of preparing land and of cultivation 
Hfterwai*ds, certain expenditure, for instance, that on buildings, 
roads, fences, tram-lines, may well be entered as charges to be 
spread over a certain number of years. 

lu the irrigated district of St. Catherine, a fair average 
amount that should be allowed for preparation of laud and 
cultivation until the bauaiias begin to bear, is j£15 an acre, and 
the annual expenditure afterwards would be £10 an acre. 

The yield ought to be at the rate of 225 to 230 bunches 
imid for per acre, and taking the contract price all the year 
round- at £8. 15. 0, per 100, the i*eeeipts would average £20 an 
aejf." 

Whether the same price Is paid for bananas throughout the 
year, or whether it varies as it does for the American market, 
the total annual receipts will for a number of years average 
double the amount of the expenditure. 

lu the banana districts of the north side, taking the aver- 
age of the whole run of estates from Port Antonio westwards to 
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Rio Bueno, the cost to bring an estate into bearing would be 
about iBlO, and the maiutenanee afterwards £7. 10. 0. The yield 
•may be put down at 175 to 180 payable bunches i^or acre. 

I have been favoured by a banana planter with the follow- 
ing abstract of accounts for one year. It refers to an estate of 
200 acres in an irrigated district on the south side. Tlie dettiils 
will be useful to those who are thinking of going in for the 
cultivation :~ 

p:xpkni)iturk. 

Ctiltivation, 

£ s. d. £ s. d. 

Preparing lands 1113 IJ 

Lining 15 0 

Planting 1 12 0 

Trenching ... 5 I l.l 

Forking 240 acres 52 10 4] 

Hturaping 4 0 

Weeding 775 acres 252 18 5 

Pruning 75 1 (» 

Propping 1 11 

Suckers: carting, suiiplying, 

etc 26 17 8 

Manure Ill 120 19 10 

Irrii/ation. 

Cleaning trenches 11 18 l.l 

New trenches ... 3 16 3 

Irrigating 124 10 0 

Water rates ... ... ... 176 2 2 310 10 3.1 


Removing Crop, 

Cutting and cariying ... 205 8 71 

Carting 123 3 11.1 

Carriage by railway 206 10 I 

Wharfage 178 3 101 713 6 61 

Supervision 203 12 6 

Rent, Tilcch, and l)isurance ... 260 0 8 

Miscellaneous, 

Fences, Carts, Posts, etc. ... 7 4 11 

Roads 1 17 0 

Building.s 11 H 6 

Supplies PI ^ 7 

Tax on Coolies . . 19 3 0 

Headmen, Watchmen, Mc.s 

seugers ... ... ••• * 44 10 9 

Sundries 12 7 7 114 9 61 

^038 14 4j 
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BANANA ACCOUNT. 

Bunches. Eights. Sevens. Sixes. Total cut Payables. 
24,350 16,016 12.778 4,468 57,612 48,827 

Average of payables out of total cut -70 per cent. 


RKCK11>TS. 


Bananas 

Suckers 

Mis(?ellnueoii.^ ... 


£ s. d. 
3,580 18 5 
35 15 5 
10 1 lOJ 


Total ci :3,685 10 


i}S ANOTHER ESTATE. 

The following selectt?cl details from a iioii-irrigated district 
on the north side will be useful by way of comparison. The 
soil is looses and giavelly without clay, rain 150 inches. Thirty- 
one acres were planted to produce a crop the following year. 
There were besides 185 acres yielding fruit, of which fifty 
acres were plants, am I eighty-five ratoons : — 



£ 

s. 

ti. 

Cleaning and preiiaring land 

10 

15 

lOi 

Stumping 

13 

9 

m 

Ploughing 

43 

19 

u 

Trenching ... 

16 

7 

7i 

Procuring plants and forking 

33 

18 

41; 

Planting 

9 

6 

44 

Weeding 170 acres 

148 

3 

4‘ 

Ploughing and harrowing 580 acres 

121 

13 

44 

Pruning 

28 

6 

4' 

Propping 

5 

16 

104 

Heaping 

78 

17 

10“ 

Carting 

12 

5 

3 


The total exjienditure was £1,250. 

The payable bunches amounted to 40,916, or 303 to the acre. 

Tlic receipts were £458 from miscellaneous sources,— 
ct>cou-mits, cuttle, cacao, and £2,210. 15. 3. from bananas. 

1 will now give an example of the I'eceipis aiul expenditure 
on a portion of woodland of fifty acres of a pen which has 
been utilized for cultivating bananas. 

The operations wore commenced in October 1899, and the 
expenditure to date amounts to £1,312, which includes interest 
at 0 per cent., barracks of six rooms, purchase of suckers, and 
cutting down foi*est laud. 
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The receipts month by month are given below 


1900. 

£ 

s. 

d. 

December 

2 

19 

1 

1001. 




January 

7 

17 

11 

February 

. • ... 31 

19 

9 

March 

154 

4 

11 

April 

526 

2 

7 

May 

425 

15 

0 

June 

307 

5 

0 

July 

185 

12 

0 

August 

97 

0 

3 

September 

84 

0 

11 

October 

128 

IS 

11 

November 

75 

0 

0 

December 

08 

0 

0 


Total ... ... ... €2,155 (1 *1 


A word of caution is neces.*<ary in considering 1h«* receipts. 
Every one who has had experience of growing bananas knows 
how a sudden ‘ blow ’ may level hundreds of acres of s< ems, and 
tliis may happen just when tlie bunches are ready for the 
harvest, and a year’s work and expenditure aie lost beyond 
redemption. The |jlanter sliould tiierefore insure himself in 
some way so as not to be left stranded without mon(‘y lo (*arry 
on cultivation for another year. 


HANANA DISTRICTS. 

Xumb<*r of acres umler cultivation in bananas in the 


variou.s ])arisJies <if 

.Iiiiiinien (liirin;; tlm 

year 1901 : 

St. Andiew 


105 

St. Thomas 


3,079 

Portland 


3,815 

St. Mary 


... 12,905 

St. Ann 


815 

Trelawny 


107 

St. Janies 


122 

Hanover 


370 

We.stinoi'eland 


58 

St. Elizabeth 


32 

Manchester 


24 

Clarendon 


307 

St. Catherine 


0,103 


Total 

... 29,282 


EXPORT. 

During the last five years the exports of bananas have 
nearly doubled, as shown by the following table which gives 



Qttmber of bunches and value to end of March in each year : 


Years. 

Quantities. 

Values. 


Bunches. 

£ 8. d. 

1901 

8,248,485 

018,030 7 0 

1900 

8.040,404 

003,480 0 0 

1899 

7,497,281 

408,580 1 3 

1898 

0,981,858 

445,800 3 9 

1897 

4,838,045 

302,415 0 3 


TIic Direct Line of Steamers from Jamaica to England 
commenceil running at tlie beginning oftUe>eai 1001, The 
following table gives the exports for the last nine months to 
December 28, as coiiipaied with those of the same montlis the 
previous year : 



— _ 


Counti ies to av hidi 
Exported. 

Krom April 1 to 
Deer. 28, 1901. 

1 From Apiil 1 to 

1 Deci. 29. 1900 

United Kingdom 

573,392 

1 

801 

United States 

8,140,493 

’ 0,490,300 

Canada 

1,505 1 

3,393 

Other Counti ios 

1,778 

1 

1,428 

1 

Total 1 

8,723,108 

0,501,982 


I 


PRICES. 

In England the best prices aie obtained in Match, April, 
May, and, later in the year, in August, September and October. 
Bananas from the Canary Islands average 5s. to lOs. per bunch 
packed in crates ; those from Jamaica are sold as low as from 
8s. 6d. to 5s. in order to encourage the sale. The rates paid by 
Messrs. Elder, Dempster A; Co. in Jamaica are Is. 9d. per bunch 
of at least 9 hands,— one of 8 hands being counted as three 
Quarters of a bunch, and one of 7 hands as half a bunch. 
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The folloAving were the wholesale prices in New York 
1900. 

August $1.00, September 00c., October 00c., November $1.00, 
December 90e. 

1001. 

January 90c., February 90c., March 90c., April $1.25, May 
$1.20, June $1.25, July $1.25, August $1.30. 

The prices given by the United Fruit Coiiipnny per 100 
bunches to those Avho contracted to supply a certain number 
all the year round areas follows : — 

January £6, February £7 10, March £10, April £12 10, 
May £12 10, June £11 10, July £7 10, August £5 10, Octo- 
ber £0 5, November £0 5, December £5 10. 


THB PRBPABATION OF ESSENTIAL OILS IN 
THE WEST INDIES. 

BY .J. H. HART, F.r..S. 

Superintendent, Royal Rotanic Gardens, Trinidad. 

As an industry, the [^reparation of Essential Oils has not 
hitherto been a prominent one in West Indian Colonies, but some 
little trade has been done, of uliieli, it is probable, the island of 
Dominica must be credited with the greatt'st share. 

Ill bringing the subject for>\ard, 1 may mention that 1 lay 
no claim to expert knowledge and pro[)Ose merely to point out 
some few of the essential oils which can be produced from 
material on hand, and to make one or two suggestions ns to 
the future pos.sibilities. 

I have on the talile a nundier of 8ani[)les which I have 
prepared from material grown on the lancis of the Rotanic 
Department, Trinidad, namely 

Citronella (Andvopojjtin Nurdvs, var.) 

Lemon Grass {Andropof/oti Schoenanlhiia) 

Seville Orange (Cifrun Aurantiurn, var. Bigaradia) 
Sweet Orange ((Utrus Aurnidium) 

Lime (Citrus mrdiva, var, arida) 

Lemon {Citrus mediva, var. lAmoiium) 

Mandarin Orange {C^itrus nohilis var. major) 

Clove {Eugenia caryophgllata,) 

Pimento (Pimenta officinalis) 

Bay {Pimenta acris) 

Lemon bay {Pimenta acris^ var.) 

Eucalyptus {Eucalyptus ciuHodora) 

Nutmeg ! i^VriHtica fragrantt) 

Camphor {Cinnamomum Camphora) 



172 


LEMON GRASS AND OITI|ONBLLA OIL. 

Lemon grass has long been known in the West Indies, but 
its relative eitronella has only recently been introduced. The 
oil produced by these two grasses differs materially in cbarac* 
ter, and eitronella obtains the higher price. My sample of 
the latter is newly distilled, but that from lemon grass is four 
years old, which accounts for the difference in colour. The 
export of eitronella from Ceylon, from January to July 1901, 
is reported to have reached a total of over 600,00011). weight, 
but at the same time it is stated that the price is falling. 
Of this total 300,00011). goes to the United Kingdom, 200, OOOlh, 
to the United States, and appears to be mostly used for 
perfuming soaps. 


(’1TRU8 OILS. 

Almost colourless oiK of nearly the same s[)ecific gravity 
(•833 and *837) have been obtaine<l from the sweet and Seville 
oi an ge, respectively. No attempt was made to ascertain the 
(piantitative yield, as the available apparatus was too small *to 
think of obtaining results on which calculations could be 
Imscd. I may mention, however, that 100 fair sized oranges 
gave 1 oz, of oil. This I estimate to be much below the yield 
that would be obtained if oxieratious were conducted on 
a commercial scale. 

The oil of the Mandarin orange appears to be choice and 
distinct. Mc'^srs. Schimniel & Co. in their report (October 
1901) state: ‘Commercial oil of Mandarin orange has up to 
now only been an uiumportant article of er)iisiimptiun, because 
the price is high, and tlu* genuine oil can only be obtained with 
difficulty, in small quantities.’ 

I exhibit two samples of lemon oil, oue four years old and 
the other made last month (December lUOl), The difference 
ill colour is not due towage, but to defective distillation 
of the older sample, which has a dark colour. The oil of limes 
has been obtained from ripe fruit. Impiiries have recently 
come to hand for this oil, it being reported that market samples 
have been fouml largely adulterated. 

CU)VE, HAY, Kn ALYPTUS AND NUTMEG OILS. 

The sanqile of clove oil was obtained from leaves and 
young flower buds taken fresh from the trees. 

The oil of pimento was obtained from leaves of young trees 
luised from seed imported from Jamaica. 8o far as 1 am aware 
this tree is not ipdigenous to Trinidad, but the growth of young 
trees appears to show that it is quite at home in our climate. 

Pimenta acris, which yields the bay oil of ooinmerce 
is ^nite common in Trinidad and the trees yield an excellent oil. 

Lemon bay oil is produced from the leaves of a variety 
of Pimenta aerts, which is strongly lemon»sceuted. It has 
been ascertained by Messrs. Schiinmol. by the analysis of 
a^rinidad sample, that this oil contains citral. The oil 
materially from * bay oil/ and the quality of the 
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latter is considerably affected if any mixture of leaves occurs 
durinijr manufactiii-e. The mature leaves can only be clearly 
distinguished from those of true Fimenta acris by their odour. 

The sample of eucalyptus oil was obtained from the leaves 
of Eucalyptus citHodora, 

The samples of mat^e and nutmeg oils are four years old, 
and were distilled from refuse mace and wormy nutmegs which 
were unsaleable. 

CAMPHOR AND OIL OP CAMPHOR. 

The sample of crude camphor has been distilled from 
the wood of one of our garden trees. Some activity has lately 
been apparent with regard to this production. It appears 
that the Japanese Government has monopolized the camphor 
trade of Formosa, and timre is considerable indication that 
a profitable industry will arise in growing the camphor 
tree outside of this monopoly. Some experiments have, I 
understand, been undertaken in Ceylon with the view to testing 
whether this is feasible. Our experiment shows that the trees 
grown in the climate of Trinidad contain a considerable quan- 
tity of camphor, but whether it can be produced in paying 
quantities has yet to be determined. I liave no doubt that the 
members of the Chemical Section of this Conference will readily 
lend their aid in this direction. 

That the camphor tree will readily grow in the West 
Indies is to bo seen at the different Botanic establishments, 
and it can be readily proi)agate<l to any extent if required. 
Some of the trees planted at the Trinidad Kxpcriineut Station 
three years ago are now over 10 feet in height. 

The oil of camphor passes freely under pressure from the 
solid matter. The trials made show that there is not so much 
camphor in the young branches and leaves as in the wood, and 
that more oil is yielded by the latter. There ar# said to be 
two different oils., and that f rom these are now manufactured 
the new chenn<als, ‘Disinfector and ‘Insectol.’ My authority 
fortius is Messis. Schimrners latest report. I found the lighter 
oil, but did not find that of a heavier character. 

EXPORTS PROM UOMINR'A. 

I am able, through th(^ kindness ot Dr. Nieholls, to 
give a return of the essential oils exported from the island 
of Dominica. I find that since 1891 they have exported 
£20,088 Avorth of distilled lime oil, £11,455 of otto of limes, 
£200 of orange oil, £Jk587 of bay oil, and £12,088 worth 
of bay leaves— a total exiiort for ten years of £48,022 or 
over £4,800 i)er annum. It is noted that the export of lime 
oil has been fairly st(*ady, while the exfjinrts of bay and 
orange oils have fallen to next to nothing. The export from 
Trinidad is small, and we liave no means of ascertaining 
the actual amount. Some demand has been made for bay 
leaves of late years, and considerable quantities have been 
shipped in the dried form. This class of export probably 
accounts for the falling off in the production of bay oil in 
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Dominica. On this point Messrs. Scbitnmel rtport : * We now 
distil tins oil at our works from material imported by us direct 
and supply it in all quantities/ 

MIXTURE OF VARIETIES UNDESIRABLE. 

I aui inclined to think that one of the most promising of the 
oils is one which does not appear among the samples. I refer to 
Bergamot oil. A few years since I obtained from one of the best 
Italian districts, fruit of tlie best kinds of Bergamot, and have 
since obtained grafted plants. Our seedlings show a large amount 
of variation and will probably exhibit widely different characters 
in the fruit also. If this proves to be the case, it will not be wise 
to start with seedlings, as the character of the mixed oil would 
be sure to prove inferior, and grafting of selected kinds must 
be resorted to, as, I uiulerstaiid, is the Italian practice. If an 
Essential Oil Industry is to liave a successful issue, I feel sure 
that it will be brought about by the careful selection of the 
best types of trees, and maintaining them true, by grafting or 
other processt^s ; thus setting up a standard of quality which can 
be relied upon in the markets. At the present time the great- 
est complaints are that fetv of ihe oils prodiuted are pure, being 
adulterated with inferior material. Messrs. Piesse and Lubin, 
in their work on perfumery, discuss the principle of the har- 
mony of certain odours, and the discord of others, and I can- 
not help thinking that the mixing together of the produce of 
various kinds or varieties of seedling oranges would be likely 
to give oil of an inferior character. T exhibit a sample of a 
‘ discord ’ or mixture in whicli it will be observed that the 
terpeue odour predominates, although the several oils of which 
it is composed are excellent in quality. 

Pending the establishment of selected varieties, the avail- 
able material should be carefully sorted before distillation so 
as to have as little variation in quality as possible. There is 
an abundance of such material, at present going to waste, and 
large quantities of the best (juality could easily be grown in 
most parts of the West Indies. 

METHODS OF EXTRACTION. 

The oils exhibited have all been extracted by distillation, 
in a small common still, but although protliiced in this simple 
manner, I believe them to he a fair sample of Avhat it is possible 
to manufacture in this part of the world. Governments should 
I think be asked to facilitate the iirodiiction of essential oils by 
eveiy means in their power. One of the chief hindrances 
in many Colonies is the excise restrictions on the use of 
stills; but if it can be shown that there is room for a 
legitimate industry in essential oils, it is possible that some 
provision easily be made to cover this difficulty. 

1 may mentiem a few methods of extraction, other than dis- 
tilling, stteh as by pi*e8s. by sponge, and by the Quelle pro- 
cess. Parry, in Essential Oils, (p. 64,) states that an expert 
o^rator may make as much as of oil iu a dajic, by 

sponge method.v We have tried it in Trinidad, but did not 
^^ilfiake anything approaclnng that weight. The oil produced 
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was of excellent quality. To ensure tliis result, the hands must be 
kept clean while working. The ^cuelle process lias not proved 
a success with us up to the present. Other metliods of extrac- 
tion are in use, but, as the details are intricate, and can only bo 
brought into operation where mechanical skill is available, 1 
do not propose to discuss them. I am of opinion that the sponge 
method is very useful for dealing with surplus fruits of the 
Cibnis family by the West Indian peasantry, and a fairly 
remunerative industi'y, for those who cannot engage in field 
labour, might he instituted by its adoption. A'alnable informa- 
tion on manufacture is to be found in Parry’s Esfteutial 
1899, and in the Oiiorogra phin of Sawer. In connexion with 
other agricultural industries, the maniifactnie of essential oils 
would, I think, be fairly remuneralix e. It might be further 
encouraged by instructing [)eople in tlie various processes, and 
providing depots for the shipment and sale of the produce. I 
trust the matter may receive the attention it appears to deserve. 
I append the lists of exports from Dominica, kindly furnished 
by Dr. H. A. Alford Xicholls, 


Ksskntiai. Gins. 

Exports from Dominica, I891-l‘.)0(). 



Distilled Lime 
Oil. 

Otto of Limes. 

OraiigeOil 

Otto. 

Hay Oil 
distilled. 













.-4 

0) 



Val. 



Val. 



^’al. 



U 


Galls. . 

£ 

V 

Galls. 

£ 

T 



y 




1 



gal. 



Gal. 

S6 

£ Gal. 


£ 

> 

* ' 

1801 

1,350 

1 

080 10/- 

1 

* 






107 

103 

75/ 

1802 

l,09.j 

466 

S 0 

32 

08 

61 3 



... 

.•.. 



1803 

1,004 

678' 12 f 

282 

1,108: 85 '- 

2(5 

125 

96 - 

61 

220 

i 

1804 

1.1.53 

577 

10 - 

316 

174i30/- 




122 

4.58 


1805 

580 

2901 „ 

981 

1,472 


15 

23 

30 - 

152 

570 


1800 

1,265 

1, 0031 31 0 

677 

1.37l! 10 0 

27 

61 

45 - 

4.14 

1 1.027 


1807 

2,607 

4,201,32 3 

277 

1 

500 30/0 




ooj 

247 

♦ » 

1808 

3,331 i 

4,01 1| 24 - 

227 

421 





1 

8. 

30 


1800 

3,315 

3,902: „ 

272 

.■>00 





0 

i 

23 

»♦ 

1000 

3,990 

3,1021 10 - 

\ 

4.50| 012 

40/- 


... 


•• , 




19,759 

20,083i ... 

1 

1 

3,520! 11,455 

1 


68 

209 


050* 

! 3,587 

! 


^Not distiagttlahablc. 


176 

Bay Lbavbs 

Exported from Dominica, 1891-1900. 


Year. 

Produce of 
the Island. 

In 

Transit* 

Total. 

Value 

kl 

s. . 

Mm 


£ 

Bales. 

£ 

Bales. 

£ 

■ 

per Bale. 

1891 

366 

293 

100 


460 

■ 

373 

£15 0 


1892 

1,706 

424 


132 

2,316 

556 

4 3 4 

, 

1893 

1,633 

302 


253 

2,037 

645 

»» 


1894 

1,661 

869 

594 

132 

2,255 

501 

4 10 0 

0) 

£ 

1895 

2,173 

483 

801 

178 

2,974 

661 


u 

K 

1890 

1,480 

329 

864 


2,344 

521 

»» 

]897 

1,147 

255 

675 


1,822 

405 

»> 

O 

1898 

1,878 

805 

873 

194 

2,246; 

490 



1899 

662 

147 

634 

141 

1,296 

288 



1900 

427 

95 


11 

477 

106 




12,088 


6,145 

1,403 

18,833 

4,555 

... 



.* Principally from Isles Les Saintes depenclencies of the neiglibouring 
French Colony of Guadeloupe. 


DISCUSSION. 

Dr. H, a. a. Nicholm (Dominica) : Mr Hart has brought 
forward a subject of great interest, that should be follow- 
ed up. Enormous quantities of essential oils and other 
perfumes are imported into England, mainly raised in the south 
of France. Much of this trade should be secured by our 
tropical Colonies, for there is no reason whatever why flower 
terms should not be established* in these islands as they 
have been in a native state in Central India. Essential oils 
are the basis of all perfumes obtained from vegetable produc-" 
tions. These odorous substances are found mostly in the 
flowers, in the rind of fruits, or in the leaves. There ore four 
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of the odours, known as ‘expression, 
distiUation, maceration* and ‘absorption.’ In ‘expression’ 

^ obtained by powerful pressure, and, in the case 

ot the citrus fruits, a niacliine is employed that ruptures tlie 
oil sacs of the rind. The machine in use in Dominica, Sicily, 
and elsewhere, is called an ^*cuvU(\ It is a slmliow co[)per dish 
with blunt spikes on the concave side, and a hollow receptaelt' 
in the handle at the lowest part. The fruit is rapidly rotated 
by hand and slightly pressed by the blunt spikes. The 
essential oil runs out of the ruptured sacs ilowu the spikes 
and collects in the receptacle. In Dominica a very expert^ 
woman can by this process make ovm* thirty ounces of linn* 
or orange^ oil in a day. .A penny an ounce is paid for the 
oil, but it costs more than this as there is a loss in the 
subsequent liltration. 

In ‘distillation,’ the dowers. Uni ves, or otber substances (*on- 
taining the oil are heated with water in a still, the whole 
mass being constantly stirred. Tlio oil volatilizes and passes 
over with the steam and is (*omh*nsed by means of t-he worm 
ill a tank of cold water. In tln^ ease of tin* lime, tin* oil is 
forced out of the i*iinl wh(*n the fruits are <*nisln*d for the 
extraction of the juice so that ibis found in tin) lime juice, wliieh 
is distilled to obtain the oil. Heat injures all t*sseutial oils, 
developing a turpentine odour, hence the distilled oil is 
less valuable than the pni*e otto, obtained by ext)r(*.ssion. Ki'om 
three to five ounces of tJic otto can bc^ got from a barrel of 
limes by the /rueJle process, and from four to six of the dis- 
tilled oil can be obtained from the juice of a barrel of limes 
crushed in the mill. These two plans are the only ones in use in 
Dominica. 

In ‘maceration,’' tlie llowcr.s urn mixed with ecpial imrts 
of purified beef suet and lard made lliiid by heat in the entei - 
bath or ‘bain Marie’ and then allowed to cool. Tlic flowers 
remain for a day in the fat, whicli is then again melted so that 
the spent flowers can be strained off, fresli flowers are added 
and the process is repeated many times until the fat is very 
strongly scented. Tills is the pomade of commerce, and is 
shipped in tins. From these pomades, ossenees are manufac- 
tured by treatment with alcohol which takes up the odoiir^^ 
readily from the fats. 

The ‘absorption’ or ^cnjlvumiji' process is a cold one. The 
fat is smeared over glass bottoms of trays thine inches deep, 
and the trays are then filled witii flowers of very delicate 
odour. The trays with tln^ contained flowers arc piled up 
one on the other and left for twelve to seventy-two limirs. 
The odours are absorlied by the fat. Fresh flowers are 
then put into the trays until the fat is sutticiently charged 
with the odour, when it is scraped off and packed for 
export. These processes are very simple and they might be 
employed for obtaining the rich ]>erfumes from many West 
Indian flowers. 

Besides the essential oil industry in Dominica, there was a 
considerable trade with the United States in bay leaves, 
which are used to make bay rum. During the ten years 
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1891 to 1900 inclusive, over three thousand bales of these leaves 
(each weighing about 470 lb.) valued at £12,688 were exported 
from Dominica to the States. About 1,463 bales valued at 
j|^,145 were also shipped in transit (see Table, p. 170.) They 
were the produce of Isles Les Saintes dependencies of the 
I^nch (}olony of Guadeloupe. The Dingley tarifP, however, 
has killed the bay oil industry and much reduced the exports of 
bay leaves. 

The Hon’ble W. Fawcett (Jamaica) ; Mr. Hart has shown 
a large and beautiful collection of essential oils. 1 have here 
a specimen of an oil which, as I expected, he has not brought, 
namely, that from the flower commonly known as ‘ Ylang- 
ylang’ (Vananga odorata). It is, I believe, a valuable oil. and 
I intend sending this sample to England for valuation. The 
tree is easily grown in Jamaica and flowers freely. Should the 
oil prove of sufficient value I think we might be able to make 
some commercial use of it in Jamaica. 


THE ALOE INDUSTRY OP BARBADOS. 

BY WUXIAM G. FREEMAN, A.R.C.8., B.Sc., F.L.S. 

Scientific Assistant, Imperial Department of Agriculture, 
for the West Indies. 

Any account of the aloe industry of Barbados is, of 
necessity, mainly historical in its nature, for, at the pi esent 
time, a cultivated patch, of some half-an-acre in extent and 
a little boiling house, is all that is left to represent this once 
flourishing industry. The^ cultivation of the aloe for its juice 
was in operation at t{h6 time of Ligon’s visit to Barbados, 
In his History of Barha^dos, published in 1657, he says (p. C8) 
* Aloes we have growing here, very good and ’tis a beautiful 
plant ; the leaves four inches broad, three quarters of an inch 
thick and about a foot and a half long : with prickles on each 
side, and the last sprout which rises up in the middle bears 
yellow flowres, one above another, and these flowres are higher 
than any of the leaves by two foot ; these thick leaves we 
take and cut them through and out of them issue the Aloes 
which we set in the sun and that will rarifie it and make it fit 
to keep.* 

Ligon’s description of the plant cultivated in the seven- 
teenth century applies very well to that grown at the present 
day. The illustration on the following page (Fig. 1) represents 
a typical, well-grown plant from the sole remaining cultivated 
patch, ^rbados aloes is stated to have been first known 
in the London warehouses in 1693 (Pluckiger and Hanbury, 
I^arnuzcographiay p. 681.) Up to the present 1 have not been 
able to And any record of the Introduction of the plant into the 
island. The identity of the species cultivated in Barbados does 
not appear to have ever b^h determined with certainty. At 
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Kew.and the result of their exaniiniitioii will be eoiimmiiicated 
later. There i.s uo evidence U) hand to indicate that mure 
than one species has ever been c-.iltivated in Barbados as a 
Hource of Barbados aloes. 

As refereuce will bo nnxdo from time to during: this 
paper to other varieties of coinmerfial nloos, it may be advisa- 
ble to indicate their botanical sources : - 


Kmd of Aloe. 
Ciira<»*ao aloes, 
(iisiially called Barbado.s 
aloes in the market.) 
Socotrine aloes. 
Cape aloes. 

Natal aloes. 


yielded hy 
Aloe chinenfiiH. 

A. Perry i. 

A . feroic and other si^cies. 
A. ferox „ „ „ 
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The alooR, tiiken as a groupware plants specially adapted for 
growth ill poor soils and in dry situations. They are distin- 
guished from ordinary plants by their fleshy leaves, containing 
large stores of water in reserve for periods of prolonged 
drought, by the enorinon&ly thick skin or water-proof coating 
of the vegetative organs, and by the deeply sunken stomata or 
breathing pores. These are amongst the characters commonly 
found in what aic known botanically as xet^ophytic or 
* drought-loving ’ plants. They are contrivances to reduce the 
amount of water given off by tlie leaves, and so enable the 
plant to exist in dry situations. 

In Barbados there is an extensive tract of waste rocky 
land on the uindward coast, particularly in the parishes 
of St. Philip and St. John. Windswept, exposed, and covered 
with only a tliin and poor soil, this legion offers conditions 
1111 favourable to the ni« joi ity of cultivated plants, but admirably 
suited to the requirements of the aloe. The general aspect of 
the district is shown in Fig. 2 This locality was formerly the 
headcpiarters of the industry. Since its abandonment the land 
has to a considerable extent drojiped out of cultivation and 
the peasant inhabitants gain a precarious living from the sea 
and from the land, eked out by parish relief. 


( nXTIVATIOX. 

I^eparation of the Soil, The sdil is well forked, freed 
from weeds and a good supply of pen manure is added. The 
land ih marked out in beds with trenches between, to ensure 
thorough drainage. At the College estate at present the beds 
are eighteen feet wide, and run right across the patch. 

Planting, The aloe, in common with many other plants 
of similar habit ot growth, produces large numbers of little 
plants or off-sets around the stem of the parent. These can 
be taken off and used for planting. The aloe is so hardy that 
no particular precautions have to be taken in planting except 
to avoid very wet weather : at such times there is the possi- 
bility of the young plants rotting. A time when the soil 
without being very Avet, yet contains sufflcieiit moistui*e to 
allow it to adhere to the roots of the young plant, is the best. 
In Barbados, April to June are the mouths in which planting 
is usually done, immediately after the crop has been reaped. 
All that is necessary is to make a slight hole in the ground 
with a stick and set the young plant. No shade or special 
care of any kind is afterwards necessary. The sets are 
usually planted in rows, eighteen inches to two feet apart and 
six inches to one foot in the row. 

Cost of Preparing Ground and Planting, The total cost of 
forking, weeding, manuring, and planting (exclusive of the 
original cost of the plants) is estimated at from $10 to $15 per 
acre. 

If kept In good order and weeded, the first crop can be 
gathered In a yeaFs time. 
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Svbsidiary Crops. DurinR the first year catch crops such 
aa oohros, Indian corn, Guinea eorh, yams, etc., are grown 
amongst the aloes. After this time they arc done away with, 
and only the gourd vine, in the fruit of whioli the manufac- 
tured product is packed, is allowed to run between the rows. 

HKAIMNO. 

lu the early months of (lie year the aloes flowei-. No seed 
appears to be formed, the individual flowers shrivel ami fall, 
leaving bare flower stalks. When the flowers have died and 
their stalks have withered and become brittle is the time foi- 
reaping. A number of w<x)den troughs (big. 2) V-shaped 
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From a i}hufoifro})n, 

in section, are placed about the bciN on moveable ti cstlo legs, of 
unequal height, so that the troughs are tilted. At the lower 
end of each trough is an aperture. The cutters commoiic(5 work 
very early in the morning. Th(‘y gather up the leaves of a 
plant in one hand and with a knife in the otlior slice right 
through the i^laut about six inches above the base*. The 
dripping leaves are immediately placed in a trough. The 
plant is thus left with its outer leaves cut through somi' six 
inches above their base, but tlie very young inner leaves are 
uninjured. In Fig. 2 the foreground shows rows of cut 
plants, the curious rosette appearance of which is, liowever, 
not well seen in the reproduction. The central bud continne.s 
the growth of the plant, the cut . himps of the outer leaves 
naturally withering and drying up. The cut leaves are 
piled up in the troughs as indicated, in many layers with 
their cut ends to one side. The juice rapidly exudes, and 
running down the trough is caught in collecting vessels, tins or 
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gourds, placed under the aperture. An expert worker will ctit 
enough leaves to fill three troughs in half-an-hour. The leaves 
after the juice has exuded, are oast on one side, and made use 
of, to a certain extent, as manure. The reproach made against 
the Barbados cultivators in the Dictionary of Economic Pro- 
ductit of India (Vol. I, p. 188) that ‘this seems an unnecessary 
waste of material, since from these rejected leaves a most 
useful fibre could be prepared ’ is unmerited. It is possibly to 
be explained as due to some confusion in the popular usage of 
the word ‘aloe,’ species of Agave being often spoken of as 
Bombay and Manila aloes. The leaf of the Barbados aloe, at 
any rate, contains no fibre of any economic value. The leaf 
most readily tears across, and microscopic examination shows 
that it contains no fibre. 


BOILING. 

The collecting vessels are carried to the boiling house and, 
according to the amount of material in hand, either put on 
one side or boiled at once. The present boiling house on 
College estate, the only one, I believe, in working order in the 
island is a very small building divided into two room« each 
about 10 feet square. 

The boiling is done in an ordinary open copper pan or 
‘tayche,’ of about 100 gallons capacity, fitted into a brickwork 
furnace and heated directly from below by a fire, the dried 
stalks of Guinea corn (Sorghum vnlgare) being used as fuel, at 
any rate in the later stages. The juice as collecte<l contains 
a ceitain amount of sedimentary matter which should be 
got rid of either before or during the boiling ox>eration. If 
the former method is adopted, the juice is allowed to stand 
in a cask, often for one or two days, and the clear liquid drawn 
off from above. Otherwise it is boiled at once. The liquid is 
poiireil into the* tayche and heated. During the early stages 
of the process a large ladle with a long handle is kept at the 
bottom of the tayclie in which the sedimentary matter collects 
and is removed from time to time. 

After the juice has once come to the lK)iling point, rapid 
lK>iling is maintained. Stirring is requisite to prevent char- 
ring as the inas*^ concentrates. The liquid during the 
boiling process steadily thickens, at the same time becoming 
darker in colour. During its last stages very little heat is 
recpiired, and the boiler-in-charge anxiously watches pro- 
gress. The tests relied on to determine when the boiling is 
sufficient are very simple, and fiirniMhed by experience of the 
appearance of the boiling mass. 

The character of the bubbles, small at first, large and 
gloBsy later ; the rapidity with w'hich a ‘ gloss ’ forms when a 
portion is splashed against the side ; the time taken for the 
liquid to run off the stiner, when dipped in and removed ; and, 
perhaps the easiest for a novice to discern, the character of a 
thin film allowed to run down from the stirrer and dry. Such 
a film in the early stages is sticky, with continued boiUng 
the stickiness gradually decreases, until when the moment for 
atopiHng the heating has arrived the dry film can be blown 
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i*eadily from off the fingers. The juice, now extremely thick 
and viscid and almost black in colour, is i*emoved^ as quickly as 
possible, by means of the long-handled ladle, and imiired into 
the gourds already prepared and placed conveniently near. 
The gourds are filled to the top. but on cooling the mass 
contracts a great deal, and they are usually filled up again 
from a later boiling. Each gourd will hold from twenty to 
sixty pounds of the finished product. 

COST OP APl’ER CCLTIVATIOX AND MANUFAi TCUK. 

The cost of the cultivation and the manufacture, since 
planting, that is to say, the care of the ground, weeding, 
cutting and boiling, is estimated at $25 (£5) per acre. Tho details 
for the actual reaping and boiling are calcidated in units of 
gallons of juice. The price for cutting is twenty cents (lOd.) 
per five gallons of juice, and boiling costs tlie same sum per 100 
gallons of juice. 


YIELD. 

According to an estimate furnished me, the following was 
the yield per acre of prepared aloes : — 

1st. year 100 It). ; 2nd. year 250 IL. ; 3rd. year 500 tt>. ; 4th. 
year 500 fc. ; 5th. year 450 It). ; 0th. year 400 lb. 

According to another estimate the return is stated to be 
from 500 H). to 1 ,000 lt». per acre.* 

In practice the crop was forme)*ly not’ retainetl on the 
ground longer than about the four! h year. The yield is stated 
to fall away after that time (possibly more rapidly than the 
above detailed estimate indicates) making it more profitable to 
prepare the ground afresh and plant again. 

EXPORT. 

The finished product was exi)orted to a large extent in 
gourds, although larger packages were also employed. Most 
of the consignments passed through the hands of merchants in 
Bridgetown who bought the aloes, either directly or through 
an agent, from the smaller cultivators. In the following table 
the exports, as given in the official returns in the Blue Books, 
have been summariyied, in periods of ten years, since 1843 the 
earliest date for which these returns are available. It will be 
noticed that by far the gi*eater proportion of the trade w as 
W’ith Great Britain. 


J. Weatherhead, Barbados Advocate, January 28, 1001. 
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Export of ALOBd trom Barbados 
FOR THE 60 YRARS 1843 — 1902. 
Swnmarized in peinoda of ten year a each. 


Ten year Period. 

British Isles. 

. - 

United 
States of 
America. 

Other 

Countries*^ 

Total. 

18J3-1852 

£33,050 

£3 

£184 

£33,210 

1853- 1802 

£12,185 

£02 

£6 

£12,253 

1803 -1872 

£13,508 

£502 

£101 

£14,174 

1 1873—1882 

£2.010 

£130 

£277 

£3,056 

1 1883— 18«2 

£131 

£224 

£42 

£400 

1 1803 1002 

£35 • 



£35 

Tt)tal ] 
1843-1002 1 

£() 1,021 

£030 

1 

1 

1 1 

£613 

1 

1 

1 

£03,104 


A very uiaiked leatiire in the ix^tuiiib the extraordin- 
ary fluetuations Irom year to year. Thus in both 1843 and ’44 
the exports weie v)\er £7,000, falling in ’45 to £3,800, rising 
in ’46 to £5,000, to fall again in ’47 to £1,000, whilst in ’48, ’49, 
and ’50, they siirpa'-'^ed £2,000, yearly. These lluetnations 
wei*© probably due to variation in demand rather than 
to great difFerences in the crop. Buyers speenlated in aloes, 
purchasing it wdieii cheap, and only putting it on tlie market as 
good opirortunities arose. Disregarding the'^e irregularities, 
the steady decline of the industry i\» shown in the table is 
very obvious. 

i;ACSEs OF DfCC^LINB OF THK INDPbTRY. 

The crude process of inanufacture w’as undoubtedly one 
of the determining I'easons of the decline of the industry. 
The merchants whose houses formerly dealt in aloes state that 
the great variation in quality made commercial ti*ansaetion8 


The greater f|uaiitity entet^ under this heiui wan shipped to other 
British West Indian Nlands. All shipments have ceased since IS94, although 
the name * Barbados Aloes * is not yet lost to the market. Cases of ^Barbad^ 
Aloes’ ngtfre in recent drug sales, but are usually Curasao Aloes. 
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Very difficult. lu a eoiisignmeiit of say 100 gourds, the con- 
tents of no two would be, probably, of exactly the same charac- 
ter. Indeed in a single gourd the upper portion might be good 
aloes and the lower charred and almost worthless. No sample 
was of any use ns representing the lot, but separate samples, 
indeed more than one, would be necessary of each separate 
gourd. 

The method of boiling supplies a ready explanation of this 
variation. No two boilings would be evaporated down to 
exactly the same degree of concentration. Even more serious 
was the impossibility of securing the whole of one boiling at 
the proper point. With a fixed }}an, he«ited directly over 
a fire, it is impossible, even with the greatest care, to obtain 
the upper and lower portions of the thick viscid mass in the 
same condition. And wdien it is remembered that only a ladle 
was used to remove it, the risk of the longer portion charring w ill 
lie recognised. An adequate reason is thus shown for the extreme 
variation betw’een the contents of dilferent gourds and ev'en 
between the different portions of the same gourd. Such differ- 
ences were extremely damaging. Another fault, soiiu?times, at 
any rate, committed by the cultivators was to allow the 
juice to stiind for some considerable time before evai)oration. 
Fermentation takes place, and, after that, however carefully 
the liquid is evaporated, a dark coloured aloes is certain to 
result. 

Evaporation should be begun immediately after the juice is 
collected. The juice evaporated at once is a very superior article, 
either by sun-heat or by steam-lieat, but in an open copper over 
naked heat it w'ould probably never fetch more than 25.s.t)ei* cwt. 
Whilst the internal factors were thus adecpiate to harm sei’i- 
ously, even if not to destroy, tlie industry, external causes were 
at work which tended to low'er Barbados aloes from its for- 
mer position. The Dutch West Indian Islands of Curasao, 
Aruba, and Bonaire, took up the manufacture of aloes, with the 
result that at the present time there is an ovei-production of 
Curavao aloes. The out-i>ut of Curasao aloes fell off recently 
owing to an export duty. Tins has siuee been remov(‘d.t 


MANIJFACTUIIB IN OTHKR COf JNTIUFS. 


At this juncture, it is advisable to review tJiu methods of 
mamifacture of the more important other varietU^s of aloes. 
These methods are described in various works and it is not 
necessary to enter into any detailed account here. 

Ill Ciiravao and other Dutch West Indian Islands, the 
method of rnauufacture is practically identical w ith the Barba- 
dos method.* Steam-heat is recorded os being employed in 
Aruba. 

Cape and Natal aloes are also evaporated rapidly by somc- 


*E. M. Holmes, <1) ‘Aloes,’ Pfiarmacevtu-al Journal, Vol. xx. p. 5«1. .Ian. 
18, 189U. 

<2) ‘Cura^o Aloeij,’ Pharmaceutist I Journal, Vol. xxi. p. 205. Sept. 13, 
1800. 

and (3> ' Barbados ond Cura^o Aloes,’ Pharmaceutical Journal, Sept, 17, 
1891 p. m 

t Trade of Vura^o, 1800. Diplomatic and Consular Heporf, 1000. p. 10. 
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what similar crude methods. Coucerning the famous Socotriue 
aloes, the accounts available from the ordinary text-books are 
very meagre. I am indebted to Mr. Holmes for the following 
account, taken from Prof. I. B. Balfour s Botany of Socotra. 
(p, xxxviii). 

‘ The collection of the gum is a very simple process, and 
can be accomplished at any season. The collector scrapes 
a slight hollow on the surface of the ground in the vicinity of 
an aloe plant into which he depresses a small portion of goat- 
skin spread ovci thc ground. The leaves of the aloe are then 
cut and laid in a circle on the skin, with the cut ends projecting 
over the central hollow. Two or three layers are arranged. 
The juice, which is a i)ale amber colour, with a slightly maw- 
kish odour and taste, trickles from the leaves in the goat-skin. 
After about three hours the loaves are exhausted, the skin 
containing the juice is then removed from beneath them, and 
the juice is transferred to a muasock. Only the older leaves 
are used. The juice thus collected is of a thin watery character 
and is known as “tAyefrhiho,” or watery aloes. In this condi- 
tion it is exportc<l to Mnskat and Arabia and sells for three 
dollars the skin of 30 Ih. By keeping however, the aloes changes 
character. After a month the juice by loss of water becomes 
denser and more viscid. It is then known as “ tAyef-geshees- 
hah” and ih more valuable, a skin of 30tt) fetching five dol- 
lars - whilst in about hfteen days more, that is, about six weeks 
after collection, it gets i»ito a tolerably hard solid mass and is 
then “ tAyef-kasahuI’' and is worth seven dollars a skin of 
301b, In this condition it is commonly exported.’ 

A new variety of aloes has recently lK*en introduced to the 
English market, namely, Uganda nloes. It arrived packed in 
various forms, chips, po\\d(‘r and bricks. Tlic latter were wrap- 
ped in papers Vjearing the inbcrii)tioji ‘all (h’own aloes is sun- 
dried and is guaranteed absolutely pure.’ * In character and 
tests it approximated to C'ape alws, and * ijs apparently one of 
the purejBt and most carefully prepared aloes in the market. 
It has b<HUi sold at per cwt.’ t 

The usual range of prices for the more important varieties 
of aloes Is:- 

Out*a<^*ao 25.^. (o 30^^. per cwt. 

Cai)e 2,0ft. to 30a. per cwt. 

Socotriue 70 h. to 75x. per cwt. rising when scarce to I20s. 
per cwt. 

Of Uganda Alo(*s J find a quotation later than that men- 
tioned above and the price given then was only 238. per cwt. 

Of the three principal aloes of commerce, Socotriue stands 
conspicuously fii’st in value, Socotriue aloes differ from the 
other two kinds in preparation, being Huu-dried, instead of con- 
centrated by artificial heat. In order to ascertain whether their 
mode of preptvration was an important factor in determining 


•W. A, H, Naylor & J, J, Brjraiit, ‘ ('givmla Aloes/ PharmaceutUal 
AiiH) 1, tW. 

tK M. Holme), ‘ Tgaiula Aloes,* Pharmoetutiral Jotir»ia/, March 11, 1800. 
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their value I cousulted Mr. E. M. Holmes, who wrote ; * In i^eply 
to your inquiry, Socotrine aloes do not fetch a higher price 
becaxise of their more careful pre^Ktration^ since no aloe is so 
inferior in this respect or so variable. It is the intrinsic medicinal 
quality, the action being milder and less of an irritant nature. 
Good Barbados, or rather good Curavao aloes, comes next in 
rank, and Cape aloes is considered in England only fit for horse 
medicine, although the cheaper varieties of Barbados aloes 
usually supplant it even for that purpose.’ 

As already stated, there is a large out-put of aloes from 
the Dutch West Indian Islands, sufficient, in fact, to flood the 
market. In consequence, there would be no likelihood of a 
remunerative industry being revived in Barbados, if only 
ordinary Barbados aloes were manufactured. The only i)ossibility 
seemed to be to manufacture a high-grade aloes, of light colour 
and appearance. Two methods are open by which to obtain 
such a product, namely, evaporation by steam-heat, or sun- 
drying. Steam-heat demamls a considerable expenditure on 
machinery, and as recommemlations made now to revive the 
industry must be such that peasant proprietors can adopt, it is 
out of the question at present. 

The remaining method of obtaining good (|uality Barbados 
aloes is by sun-drying. WotKleii trays were made 8 ft. by 2 ft. 
3 in. deep, of groove-and tongne deal, some with joints caulked 
with pitch, and others witli molasses and 8la(‘ked lime, usually 
an excellent caulking material. These were filled with juice, 
to a depth of about 1 in. and exposed to the full sun. Unfor- 
tunately, the caulJfing did not staml the exposure, and the 
manager of the estate being anxious to secure iiis small crop 
boiled the juice iii the ordinary way. 

There seemed a possibility that the industry might beeneour- 
aged by the production cif a good aloe, but on further imiuiry 
it is found that at the present time the a])pearance of the drug 
matters little, so long as it is iiiodieinally active. It is not 
bought directly by tJie general public, but indirectly in the 
form of pills and horse-balls. A few firms only want a certain 
amount of good quality liver-coloured aloes, and there is always 
sufficient to meet their moderate requirements from the Dutch 
Islands. One is reluctantly forced to the conclusion tliat there 
is no prospect of the Barbados alcjes industry being profitably 
revived with the plant at present cultivated,^ Whether or 
not it might be possible to do so by the introduction of t)ie 
Socotrine aloes, Aloe Perry i, remains to be seen. This seems 
to be a somewhat delicate plant, and the accounts of its 
attempted introduction elsewhere are not eneoiiraging. If it 
should prove unsuited there seems little hope for any revival 
of the ancient aloe industry of Barbados. 

In conclusion I should like to place on record my thanks to 
all those who have so kindly placed their knowledge at the 
disposal of the Department, in particular to Mr. E. L. Hollinsed, 


* At the time of the Conference I ha<l hopes that there might be a profltahle 
market for a good Barbados aloes, but the demand for such an article seems to 
be veiiy small, and the low grade kinds are out of the question. 
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the manager of Society estate, the' late the Hon’ble J. Gardiner 
Austin, M.L.O., Mr. J. Challenor Lynch, and Mr. J. 

Weatherhead. Above all I am indebted to Mr. E. M. Holmes,* 
P.L.S., of the Pharmaceutical Society, London, who so kindly 
and generously gave me the benefit of bis extensive knowledge 
and experience. 


DISCUSSION. 

Professor J. B. Harrison (British Guiana) : Sixteen or 
seventeen years ago, when in Barbados, I devoted considerable 
attention to the preparation of aloes at the Government 
laboratory, with satisfactory results. Since 1847 aloes have 
been prepared in the island in vacuum pans, but although 
fetching high prices its preparation was not profitable. On 
further looking into the matter we could not see our way to 
make it a commercial success. 

Hon’ble F. Watts (Leeward Islands) : It must be remem- 
bered that Barbados and Socotrine aloes are not interchange- 
able but specific drugs, and therefore may have different 
values. As Mr. Freeman is aware these drugs can be distin- 
guished by chemical tests, one from the other. I should like 
to know which drug is exported from Uganda, — Socotrine, 
Barbados, or Natal aloes ? Doubtless we have before us to-day 
an instance of a small industry being lost by want of care and 
knowledge on the part of those engaged in it. 

Mr. Freeman ; Uganda aloes is stated to be very similar 
to, if not identical with. Cape aloes. 

Mr. A. J. Jordan (Montserrat) : A small aloe industry was 
carried on iu Montserrat about twenty years ago. The leaves 
were cut and stood upright in tubs. On the two succeeding 
days after they wore first reaped a small portion was cut off 
the lower end of each leaf. 

Dr. H. A. A. Nicholls (Dominica) : I would like to ask Mr. 
Freeman whether he can say what is the degree of concentra- 
tion employed in boiling down the juice of the aloe. About 
ten years ago when in Barbados I made inquiries into the aloe - 
industry with the help of Mr. Bovell, and it appeared to me 
that the degree of concentration was about six to one. 

The President: The Hon*ble T. Kerr, who has just left 
the Conference, has informed me that when he first came to 
Barbados, about forty years ago, large areas of .-land in 
St, Philip were devoted to aloe cultivation, and that he under- 
stood the industry paid very well. 

Mr. J. R. Bovell (Barbados): I cannot add anything to 
what Mr. Freeman has said. No small proprietors cultivate 
aloes now in the island, although one or two persons in the 
neighbourhood of College estate may have a few plants. 

Mr. W* D. Shepherd (Barbados^: I have no doubt but that 
the iailnre of the aloe industiy in BarlKMlos was due to the 
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crude system of manufacture. With a better* plant we might 
be able to revive it. 

The President : Can you suggest any steps which might 
be taken to encourage the industry ? 

^ Mr. W. D. Shepherd: If it can be shown that the indus- 
try is likely to be profitable, I think persons who formerly 
cultivated aloes would be glad to do so again. 


SUaaBSTIONS for the removal op 
EPIPHYTES PROM CACAO AND 
LIME TREES. 

BY ALBERT HOWARD, B.A., A.R.C.S., P.L.S., K.C.S. 

Mycologist and Agricultural Lecturer to the Imperial Depart- 
ment of Agriculturo for the West Indies. 

In dealing with the question of the epiphytic vegetation 
on cacao and lime trees in the West Indies, it appears desirable, 
at the outset, to define clearly what epiphytes are, before discus- 
sing in wdiat manner they interfere with the vital processes in 
the trees on which they occur, and how they may be removed in 
the most economic manner. 

Epiphytes are air plants which live upon other plants but 
not in a parasitic manner. Thus the lichens, mosses, liverworts, 
ferns, orchids, and wild-pines, which are to bo seen on the 
stems of cacao and lime trees, especially in the higlier and 
moister regions in the West Indian islands, are examples of 
epiphytes ; and it is with these plants that the present paper 
deals. Besides epiphytes, whicli merely live on the surface of 
the trees in question and use them as supports, various other 
plants known as parasites, of a totally different character, are 
met with thereon. Some of these parasites (plants which live 
partly or entirely at the expense of the host) are flowering 
plants ; for example, the common dodder {CuHoula) and various 
plants known locally as mistletoe or ‘Capitaiue dii bois’ (Loran- 
thaceae,) Others belong to that class of flowerless plants known 
as Fungi and cause definite diseases some of which, in the case 
of cacao, have been described elsewhere. (1> Parasites and 
epiphytes, therefore, are totally distinct. The former live partly 
or entirely at the expense of the host, while the latter merely 
attach themselves to other plants for certain purposes, for 
example, support, and as a means of obtaining light. 

It wits Schimper (3) who showed that epiphytes 
are principally confined to the moist tropical forests, and have 


(l.) West IndUinBvlletin, Vol. II, No. pp. 190-211. 

<2.) Die Epiphyt : Vexetat : Amcrikas - A. F. W. Schimper, Jena, 1888. 

(3,) Ueber Ban und Lebcneweisc der Epiphyteii West Indiens— A. F. W. 
Schimper, *--Bot. Ceutralblatt XVII, IB^. 
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developed along definite lines in the struggle for light by being 
able to establish themselves vertically with very little expendi- 
ture of material. Speaking of Schimper’s work, Mr. Percy 
Groom, in an obituary notice of this distinguished botanist, 
says : - 

‘ Commencing as humble occnj^ants of the soil within 
the shady forest, epiphytes had in the course of ages 
laboriously clambered up the trees, striving after the light and 
even struggling against the precarious and fluctuating supplies 
of moisture and of humus, inventing new absorbing and fixing 
organs and contriving fresh devices for resisting threatened 
death from thirst or starvation, until at length their perilous 
career was crowned with success and tln^y formed aerial 
meadows, gardens, shrubberies and even forests. Schmi])er 
showed that the evolution of epi^diytes was still reflected in the 
forest where the simplest epiphytes lurk low down in moist 
shaded crevices of the tree trunks, and the more elaborate ones 
are ranged successively upwards until even before the tree toi>s 
are reached perfection is practically attaineef (Naiurc, Oct. 
1901 .) 

Su(*h a vertical distribution as is here indicated can be seen 
in the epiphytes on cacao trees in the higher and moister situa- 
tions in Grenada, St. Lucia and Dominica. Lichens, livx^rworts 
ami mosses are f)redomiiiant on the main stems, while in addi- 
tion to these, higher forms like ferns, orchids and wild-pines 
are largely confined to the upper branches. Indeed, it would 
appear that tlie profusion of this vegetation on i*acao is one of 
the principal factors whicli limit the successful cultivation of 
this crop, to comparatively low elevations. 

Before dealing with the methods of removing this aerial 
vegetation, it will be w(*ll to indicate in what manner these 
plants aflect the liealtli and bearing power of the cultivated 
trees on which they oceiu*, or in other words, how they concern 
the planter. To niulerstand this, it will he necessary to con- 
sider some points of structure tuid function in the cacao tree 
itself. If we examine Avith the naked eye the sni’face of the 
bark of a young and vigorous cacao tree or of a large sucker, 
brownish shallow depn'ssions about one-eighth of an inch long 
will be seen in the bark Avhich are arranged more or less in lines 
with their longer axes vertical. These are the pores of the hark 
(or lenticels), and it is by means of them tliat carbon dioxide 
and moisture are given out by the stem and oxygen taken in 
from the air. In a word, the lenticels of the cacao tree, like 
those of most dicotyledonous trees, are the channels of gaseous 
exchange between the air and the active cells in the interior 
of the stem. They perform therefore for the stem a similar 
function to that which the stomatii do for the leave.®. Recent 
researches liave shown that the amount of carbon dioxide given 
out through the lenticels of growing trees is considerable. The 
gaseous exchange between the stem and the air is concerned in 
the physiological process known as respiration. The protoplasm 
of ^he actively growing cells in the stem, such as those of the 
cambium, and indeed in the whole plant, cannot work properly 
mthout a full supply of oxygen. Such cells give off carbon 
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dioxide as a product of the activity of their jn'otoplasm, and 
both the incoming oxygen and the outgoing carbon dioxide 
pass either through tlio cortical pores or lenticcls, or 
else through the bark itself when this is porous. Evidently, 
therefore, in order that a cacao tree may develoj) properly, 
these pores must be kept open. Anything which perma- 
nently blocks them up will interfere with the gaseous 
exchange, or breathing, as wc may call it, and will therefore be 
injurious. That the epiphytic vegetation blocks the lenticcls 
can easily be made out by a suitable examination. Lichens 
closely cover up and choke the lentictds over considerable areas, 
while the rhizoids of liverwoits and mosses produce the same 
result. The larger ej)it)hytes, likt'orchids and wild-pines, also 
cover the pores immediately beneath them, but the harm ilone 
in this way by tliese larger plants is not so great as that brought 
about by the dense carpet of minute (*ryptogami(* epi|>hytes. 
Again, the presence of this vegetation cm the stem teiuls to keep 
it moist and to saturate the lentietds with water, in whieli ease 
the gaseous exchange or breathing is stopi)ed. (t) 

In the case of cacao, this intm-ferenee with the fundamental 
physiological [)rocess ()f respiration however, is not the only 
harm done by the e[)i phytic* carpet. It is a matter of common 
knowdcHlge that cacao trc‘es infc*sti*d with th(‘se plants do not 
bear to anything like the same (‘xtent as tribes w hich are compara- 
tively frc'e from them. It is only oc*c*asionally that ])ods are to 
be seem on the stems of these c‘pipJiyte-ladcm trees, so that it is 
likely that cither llowers are not formed at all, or, if formed, 
are unable to penotr/ite the epiphytict covering or are 
destroyed w hile doing so. Even should soini^ llow ei’s make their 
way through, their c*hances of pollina tion are likely to be much 
smalh'i than those on noi’inal trcH's. It will he scam, therefore*, 
that from tw’o iroints of view' c*piphytc‘s arc*- undesirable* appc»n- 
dages to the c*acao ti’c*(*. A ease* is thc^refoi'o made* out for 
experiments desigirc'd to compaie the cost of i*c*movlng this 
vegetation with the value of the resulting incrc^ase of ei-op over 
that of eontigncnis un treated aiva.s. It has been argucMl, that 
sinee epiphytes occur naturally on ti*ccs in tlie virgin foi*est, 
they eann(»t thc*i*c?fore do any clamage to cnltivalcd trecis. 
The ar gument however is fallacious. In establishirrg, say, a 
cacao plantation, it is first of all necc*ssary to g<‘t rid of the 
existing flora and then to establish a single species, (in this case 
(*aeao.) in its place*. While this is bc*jngdonc, and afterwar-ds, too, 
there is a c'ontiuual warfare belwcien the? p!aiitc*r, acting on 
behalf of his cacao trees, and the inr’oads of the* flora and fauna 
around him. If ho relaxc*s his efforts his ad vei'sar*ic*s gain an 
advantage, and if he givc»s up the? struggle altogether his racao 
will j)robably go to the wall w hen allowed to cemiirctc^ w ith the 
vegetatioir around. The planter therefore has to light all the 
forces of nature as it were, if he* wishes to give Iris e*a(^ao trees 
the best chance and to let them w’<a*k at their highest c*f1ieiency ; 
and it is evident that, from Ihi.. point of vie*w— and this is 
the point of view of scientific agricultures too, any tiring 
which interferes with their he*alth and developnumt is a pest. 


(4.) Physiology of Plnnfs. Pfefler. (English Translation) IJKJO, Vol. I, p. 198. 
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It has now, I think, been fully shown, that both from the point 
of view of science and practice, epiphytes are likely to be 
harmful to cacao trees, and it is proposed to- deal 'with their 
removal and to bring forward some methods of doing this 
which may be new. 

THE REMOVAL OP EPIPHYTES. 

The larger epiphytes such as orchids, wild'pines and ferns, 
are probably best removed by hand, and it would not appear 
to be difficult to keep these in check in new cultivations if 
care is taken to remove them periodically from the young trees. 
In old neglected fields it is more difficult, and here in cases 
where the trees are practically xiseless something might be 
done by replacing such trees by new suckers. 

The smaller epiphytes which infest the stem offer greater 
difficulties to their removal than the larger ones just men- 
tioned. At the present time they are removed by brushes, but 
it must be confessed the method is slow, costly, and not very 
satisfactory, since the smaller epiphytes are so constructed 
that any portion can live independently, and thus such plants 
readily grow again from the small pieces which are left, after 
cleaning, in the cracks of the bark. Again, there is a likeli- 
hood of the bark being injured by the brushes and thus 
the number of flowers borne on the stem diminished. 

It occurred to the writer, while on a visit to Grenada in 
August 1900, that it might be possible to remove the epiphytic 
carpet by menna of spraying with a solution of copper or iron 
sulphate. 

The suggestion for using a solution of copper sulphate 
(blue stone) in destroying the common weed known as charlock 
(Braaswa ainapia) in England was made in Prance in 1897, and 
in the two following years it was successfully demonstrated 
in various parts of England that a three or four per cent, 
solution of this substance, when applied in the form of a fine 
spi’ay, would kill charlock without injuring the cereals among 
which it grew. It appeared likely, therefore, that such 
tender plants as mosses and liverworts, and the fungoid and 
algal constituents of lichens might be destroyed with ease by 
such a substance as copper sulphate. It was not however till 
May 1901, that an opportunity occurred to test the efficacy of 
this substance. Preliminary experiments xvere made on cacao 
trees at the St. Vincent Botanic Station, in which the trunks 
of the trees were only covered with epiphytes to a slight extent. 
It was found that a four per cent, solution of the sulphate 
readily destroyed this vegetation and apimrently did no harm 
either to the cacao trees or the pods thereon. 

In August, last, further experiments were made with copper 
sulphate on badly infested lime and cacao trees at Copt Hall 
estate, Dominica, in which four and six per cent, solutions were 
applied with a spraying machine. Both these washes proved 


(5.) Bestruotion of Char1ock-<J. A. Voeloker, Jouf'naZ of the Bcyal AgricxU- 
(ura4 SocUty of England^ Vol. X. Third Series IM, p. 
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effective and the epiphytic vegetation was completely 
destroyed. Mr. Jones, the Curator, Jkindly visited the trees 
six weeks after the spraying and reported as follows : - 

* There is no doubt as to the effectiveness of the sulphate of 
copper preparation. Wherever this was applied the moss is 
dead and some of the ferns have also been killed. In no case is 
any injury apparent to the lime or cacao trees operated upon.’ 
(Sep. 25, 1901.) 

In the same month the Dominica experiments w’ere repeated 
at St. Lucia with washes of the same strength, and the results 
obtained were identical w ith the above, in spite of the fact 
that heavy rain fell after the applieati^ju of the solutions. 
Mr. Moore, the Curator, who visited the trees a w eek after the 
spraying, reported that in bis opinion the six per cent, solution 
of copper sulphate gave the best result. 

Evidently, therefore, it is extremely likely that a wash luis 
been found which may prove to be of economic value to cacao 
planters in freeing their trees from epiphytes. 

Cost of Treatment ~0\\ account of numerous other duties 
during the above mentioned visits, it w as not possible to try the 
experiments on a large* scale — indeed it was not possible to treat 
more than fifteen trees at one time with coppei* sulphate solu- 
tions. It was found, however, that half a gallon of solution, 
properly applied, is suflicient to treat a single tree. From this 
fact and Mr. Lefroy’s experience in spraying cacao trees in 
Grenada which w ere infested with thrips and in which both 
pods and leaves w^ere treated over '‘onsiderable areas, it is pos- 
sible to arrive at a probable estimate of the cost of treating an 
acre of cacao with copi)er sidphate. Assuming that the rate of 
spraying stems with copper sulphate solution is approximately 
the same as that of treating both pods and leaves with insecti- 
cide, it follows from Mr. Lefroy’s figures that four men with 
two knapsack spraying niachint^s could treat an acre of 300 
trees in a day. The cost therefore, using a six ])ei* cent, solution 
of copper suli)hate at the local price of eight cents a pound in 
Barbados, is : — 

$ c. 

4 men at 30 cents ... ... ... 1.20 

150 gallons of 0 / copper sulphate* ... 7.20 

$ 8.40 

The initial cost of tw'o knapsack spraying machines would 
be $22, but since every cacao and lime estate should jms.ses.s 
these, their cost cannot be i)roperly put dow n to this opc» ation 


<0.) West Indi%n BuUciiriyYoi, II, i». 

* A six i>er cent, .solution of coppci siilpliate moans one in wliicli 0lt». of 
the sulphate are dissolved in 100 lt». of wau v. fcinoe one gallon of \vat<*r weiglis 
about 10 It)., the solution can be made by di.ssolving 01b. of copiK*r sulphate in 
10 gallons of water. This must be done in a ivofnien vessel and it is best to 
tie the sulphate in a piece of sacking and suspend it in the water frt in a stick 
laid across the top of the vessel. The |>owdere<l sulphate dissolves very much 
moic quickly than the large commercial crystals. 



aloue. If a four per cent, solution of copper sulphate is used, 
the cost works out at $6 per acre : — 

$ c. 

4 men at 30 cents ... ... ... 1.20 

150 gallons of 4 % copper sulphate ... 4.80 

$ 6£0 

Mr. Whitfield Smith estimates that the cost of cleaning an 
acre of 300 trees by liand with brushes would amount to at 
least $12 for labour alone. In addition to this, there 
would be the cost of the brushes themselves, about $1. The 
difference therefore in favour of the copper sulphate treatment 
is $4.00 if a six per cent, solution is used, and $7 if a four 
I)er cent, solution is used. 

It is proposed to continue tliese experiments during the 
present year and to determine whether this estimated cost 
agrees with the actual cost, and also to initiate experiments in 
which the yield of cacao on contiguoxis treated and untreated 
areas are compared for several years. In this way it will be 
possible to obtain economic results which cannot fail to be of 
interest to cacao planters in the West Indies, and it is also 
probable that by tliis or similar treatments the vertical range 
of cacao as a profitable cultivation may be extended, and 
plantations at high elevations which are now only giving 
moderate leturns may be improved. Further it is proposed 
to try the effect of whitewashing the cacao stems as a preven- 
tive of the development of epiphytes on sprayed trees. At 
the same time it wdll also be possible to try to find out how 
copi)er sulphate kills these ej>iphytes and also to determine 
tlie best time of day to a])ply the solution. It is jn'obable 
that this should either be applied in the early morning or 
else after rain, since the heat of the sun may cause the wash 
to dry up before it has done its work. In the experiments 
described above the wash w^a.s applied in the afternoon about 
four o'clock. 


ROSIN C OMIHHJND AND OTHKK W^ASIIRS. 

It further seemed likely that these smaller epiphytes 
might be destroyed by spraying them w ith w ashes w hich have 
been found suitable against scale-insects. If these plants could 
be covered wdtli some impervious varuish-iike coating, it ap- 
peared likely that they would be destroyed very much after 
the fashion of scale-insects—by suffocation. 

Accordingly trials w'ere made at Dominica in August last 
with josiu compound* and whale oil soap on both lime and 
cacao trees. Whale oil soap was found to be useless but rosin 


^ The ro8in compound wHH-nmxie by using 4lb. of powdered rosin, 31b. 
of powdered wt^sbing soda and \ ^lon of water, boiling and when all is 
disHolved slowdy waking up to 5 g«illoii8. This mixture was then boiled till it 
became of a clear brown colour and constituted the stock solution which was 
then made up to 15 gallons by the addition of water and applied with a 
ktuipaaok sprayer. 
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compound gave very good rensults—indeed practically identical 
with those obtained with copper sulphate. 

Mr. Jones visited the sprayed trees six weeks after the 
experiment and reported as folloAvs 

‘There is no doubt as to the effectiveness of the rosin 
compound. Wherever this was applied the moss is dead and in 
no case is any injury apparent to the lime and cacao trees 
operated on.’ (September 25, 1901). 

These experiments were repeated in St. Lucia last August 
with varying strengths of rosin compound, viz., 1 gallon of 
the stock solution diluted with half a gallon, 1^ gallons, and 
8 gallons of water, respectively. Mr. Moore, who visited the 
sprayed trees, reported that the stronger Avashes gave the best 
results. A favourable result was hardly expected on account 
of the heavy rains whicli fell a few hours after the washes 
were applied. 

Cost of treatment . — The cost of treatment per acre with 
rosin compound of the strength used in the Dominica experi- 
ment is estimated as follows : — $ c. 

4 men at 30 cents 1.20 

150 gallons of rosin compound... ... 2.10 


$3.30 

The cost of this wash is therefore much loss than that of 
copper sulphate, and if the materials Avere imported direct from 
New York the cost Avould be still less. The above cost is calcu- 
lated from local (Barbados) prices of rosin and washing soda. 

It is hoped to continue these experiments Avith rosin com- 
pound during the present year and to test the effect of rosin 
wash, rosin and whale oil soap compound, and also sulphate of 
iron. 

SUMMARY. 

The subject dealt with in this paper may therefore be 
summed up as folloAVs : — 

(1) Epiphytes harm cacao and lime trees by blocking up the 
lenticels and interfering Avith respiration. Cacao trees are further 
harmed by this vegetation preventing the formation of pods. 

(2) The larger epiphytes, like ferns, Avild-pines and orchids, 
are probably best removed by hand. 

(3) The smaller epiphytes are probably best removed by 
spraying Avith six per cent, copper sulphate or rosin compound. 

(4) It is desirable to initiate exj[)eriments designed to find 

out 

(а) the best time to apply the wash. 

(б) the best strength of Avash to use. 

(c) the cost of treatment per acre. 

(d) the increased yield of treated trees compared with 
contiguous untreated areas. 

(e) the value of whitewashing cleaned cacao trees. 

if) the effect of other w^ashes, such as rosin wash, rosin 
and whale oil soap compound, and sulphate of iron. 



DISOUSSIOK 

The Hon*ble Wm. Fawcett (Jamaica) ; A member of the 
Board of Agriculture of Jamaica, the Hon’ble T. H. Sharp, haa 
lately brought to our notice various methods by which he hopes 
to obtain early crops of oranges. One method is to use a solu- 
tion of carbolic acid as a wash on the trunks of the trees. Mr. 
Sharp applies the term 'stimulant* to this wash, but it 
appears to me that the effect is much the same as Mr. Ho^vard 
wishes to produce, namely, the death of the epiphytic growths 
on the trunks, and the proper breathing of the trees. I hope 
Mr. Howard will continue his experiments and try the carbolic 
acid solution recommended by Mr. Sharp. 

Mr. J. H. Hart (Trinidad) : I cannot follow Mr. Howard, at 
present, in his opinion that the presence of epiphytes has been 
proved to be pernicious. In my article on the subject recently 
published in Ttinidad, * I stated that they should not appear 
on well cultivated estates, for if proper growth and cultivation 
are maintained, the trees shed the majority of these growths 
periodically. Again the amount of nitrogenous substance con- 
tained in the wild-pines {Tillandava and other Bromeliads) may 
be a positive benefit to the trees. I am not, however, wedded 
to these opinions, and shall be only too glad to accept any 
conclusions which may be arrived at by the experiments now 
being carried on, in which I hope to join. 

Dr. H. A. A. Nicholas (Dominica) : I agree with Mr. Hart 
to a certain extent, but I do not go nearly so far as he does. 
When trees are affected with scale-insects the covering of the 
trunks by a light coating of lichen or moss* is an advantage, 
inasmuch as scale cannot thrive under such vegetation. In the 
rainy season the scale-insects usually die and then the 
epiphytes being sodden with moisture can be easily removed, 
a piece of an old iron hoop and a cocoa-nut husk l)eitig all that 
is necessary in the way of appliances. It appears to me that 
the spraying of trees simply to kill the epiphytes is too trouble- 
some and too expensive a method of treatment to be adopted 
generally. To allow trees to be clothed with heavy masses of 
epiphytic vegetation is contrary to all rules of cultivation ; 
and a careless planter who permits such a thing will certainly 
not employ the spraying machine. It would be difficult, if not 
impossible, to spray effectually trees on steep hill-sides ; and 
sometimes, very steep places in Dominica are planted with 
cacao and lime trees. 

Mr. G. Whitfield Smith (Travelling Sui>erintendent of 
the Imperial Department of Agriculture) : In the mountaiu 
lands of Grenada cacao trees are often covered by epiphytic 
plants and mosses. It has been found that the removal of 
these is absolutely essential to the healthy growth of the trees. 
For this purpose wire brushes, cocoa-nut husks and blunt knives 
made of bamboo are used. The husks in the hands of careless 
workmen ofl^n injure the bark and flower-buds of the trees. 
In any case ^ leaning cacao trees by hand is tedious and ex- 
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pensive work, often costing as much as $10.00 per acre. Any 
method of eradicating these epiphytic growths at less expense 
would be greatly appreciated by cacao planters in these 
islands. 

Mr. W. E. Broadway (GrenadaJ : I am of opinion that 
the removal of these growths from the trunks and branches is 
necessary and that if this is not done, in the case of cacao trees in 
Grenada, comparatively small crops result. 

Mr. H. Powell (St. Vincent) : I can bear out what Mr. 
Whitfield Smith and Mr. Broadway have said as to the 
absolute necessity of cleaning cacao trees of lichens, wild-pines, 
etc. I know of some old plantations where the trees were 
covered by epiphytes, the latter were cleared away and the 
following year the crop w'as about doubled. The cleaning was 
effected by means of brushes and hand-picking, and great care 
was taken not to iniuro the flower-buds. 

Mr. Howard : Witli regard to the criticisms of Dr, 
Nicholls, experiments were made in Dominica, and 1 am sure it 
would have been imiK^ssiblo for children to clean the lime and 
cacao trees on which the experiments were performed. They 
could not reach, and if they climbed into the trees they w’puld 
do more damage than good. I am of oj)inion that hand-clean- 
ing is impracticable and that spraying gives better results. Hand- 
cleaning is not reliable because small ])ortioiis of the epiphytic 
growths are left upon the trees and grow again, whereas 
spraying kills everything. In reply to Mr. Paweett, carbolic 
atiid solution has not been experimented with, but I hope to do 
so to test its value in the future. I agree with Mr. Hart that 
it will be best to earry on cxperimcsiits and lot the results of 
those experiments supply an answer to the (luestion. 

The President : Wo have had an interesting discnssion on 
the subject of foreign growths on cultivated trees. It lias 
always been understood by those who have had long exi)erience. 
in the cultivation of cacao and other trees that the presence of 
lichen, moss, ferns and ‘ wild-pines ’ upon them is injurious 
and that if the trees are allo^ved to be over-run by them their 
productiveness is affected. Notliing advanced by Mr. Hart 
justifies us in regarding such groAvths as otherwise than un- 
sightly and detrimental to the trees, specially those cultivated 
for crop purposes. One can readily understand that in a 
Botanic Garden a tree here and there might be allowed to be 
covered with epiphytes and parasites to illustrate the arboreal 
habit acquired by certain plants ; but this is a purely scrientiflc 
experiment and does not affect the main cpiestioii at issue. 
With regard to the statement that, if projier growth and cul- 
tivation are maintained, cacao and other trees would shed the 
majority of epiphytic growths ‘ periodically/ this could be 
easily settled by observation and I would be glad if the subject 
could come up for discussion at the next or following Con- 
ference. 




RAW SUGARS FOR BREWING PURPOSES. 

BY THE HON’BLE FRANCIS WATTS, B.Sc., IM.C., F.C.S, 

Government Analytical and Ap:ricultural Chemist for the 
Leeward Islands. 

The following paper was read before the Agricultural and 
Commercial* Society of Antigua, on June 0, IDO:^ : — 

Of recent years there has grown up an enormous industry 
directed to the manufacture of sugar for brewing purposes. 
The requirements of this trade dilfi?r greatly from the lequire- 
meuts of the refining industry, hence sugars, which from the 
refiner’s point of view, are of low grade, may be suitable and 
satisfactory when judged by the standard of the manufacturer 
of brewing sugars. 

PRESENT SOURCES OP BREWING SUGARS. 

A very large proportion of the brewing sugar used in 
Europe and America is made from starch by boiling it with 
sulphuric acid, removing the sulphuric acid by means of lime, 
— the two combining to form insoluble sulphate of lime, which is 
removed from the sugar solution by filtration, after wliich the 
solution is concentrated in vacuum pans and produces commer- 
cial glucose, of which enormous quantities are consumed. 

Any cheap form of starch may find an application in this 
industry, the chief sources being sago meal of liorneo and the 
East, mai7.e, cassava starch, and potatos. The prices i)aid for 
these meals and starches are very low and are such as have, so 
far, led to no attempt on the part of the West Indies to com- 
pete for any of this trade. I am not informed as to the exact 
prices of these articles to-day, but I suppose sago meal can be 
purchased in London at about £0 or £7 a ton. 

A very considerable quantity of browing sugar also 
.made from cane sugar, and it has been suggested from time to 
time that West Indian cane sugar may find a market in this 
direotioD. At pv&seut the cane sugar used in London for this 
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purpose is the low-grade cane sugar from Madras, the Philip- 
pines and other eastern countries. 

If we are to enter into this trade we must remove from 
our minds all the old standards of quality arising fi*om the 
requirements of the refiner. The refiner desires cane sugar as 
pure as possible, of good colour and free from any notable 
quantity of glucose. The actual working standards, however, 
are influenced by other trade conditions, notably by the pro- 
tective tariff of the United States, where sugar for refining 
must be below a certain colour standard, not that this is 
desired from the refining point of view but is designed to pro- 
tect the refiner from competition. Under other conditions high- 
grade raw sugar might be used for consumption without 
previous refining, to the detriment of the refiner’s interest. 
Roughly speaking, the refiner wants cane sugar os pure as he 
can get it. 


THE brewer’s requirements; 

Now, for the brewer, glucose has an equal value with cane 
sugar, ~>it has just been said that an immense business is done 
in starch glucose, — so the manufacturer of brewing sugar is 
prepared to buy sugar in any form, as cane sugar, as glucose, or 
in the potential form as starch. His requirements are, absence 
of dirt in the form of earthy matter or non -fermentable mat- 
ters, absence of unpleasant colouring matters such as may arise 
from overheating the sugar in the course of manufacture, and 
absence of unpleasant flavouring matters such as exist to a 
marked extent in unrefiued beet sugar. Hence when the 
manufacturer of brewing sugar desires to employ sugar pro- 
ducts in his industry, be is limited to cane sugar, that is, the 
product of the sugar-cane, or to refined beet-root sugar, raw 
beet sugar being unsuitable. This fact constitutes a strong 
IK>int in our favoui* should we desire to enter into this trade. 

As the manufacturer of brewing sugar will buy glucpse on. 
the same terms as cane sugar, whereas the refiner attaches a 
heavy penalty to its presence, it follows that for low-grade 
sugarf} the former industry offers the better outlet: but 
these low-grade sugars are the result of accident or disaster, 
and it does not seem possible to effect a separation in our 
sugars whereby we may send the high-grade sugars to the 
refiner and the low-grade sugar to the brewing sugar maker, 
though this perhaps may receive consideration at your hands. 

POSSIBLE TRADE IN MOLASSES. 

Now good, sound, muscovado molasses, containing as it 
does about 58 to 55 per cent, of cane sugar, 12 to 14 per cent, 
of glucose, and 18 to 20 per cent, of water, and having nothing 
objectionable in the way of colour or flavour will 1^ readily 
accepted by the industry we are considering, but at .a low 
price, for it must compete with cheap starch. 

Molasses iiHtself is cheap enough, but unfortunately, bbing 
fluid,, it requires.expensive packages for its transport.. If some 

x^tiidii|^.the.imat.c^lia^age^ I 
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feel sure that molasses may find a more profitable outlet in 
this direction than is at present open to it. It is therefore 
desirable that efforts should be made to ascertain whether by 
providing cheaper packages, or by securing the return of the 
packages that they may be used over and over again, or by 
shipping in tanks, this trade may be secured to these islands. 

It is important to remember that the trade is a very large 
one, so that if anything at all can be done in it, it will 
be easy to dispose of the whole of the molasses and 
to make contracts beforehand, if desired. I have some fear 
that, the trade being so large, our efforts and our supplies may 
appear too small to bo worth serious attention. However, the 
magnitude of the trade should enable us to secure all the 
advantages to be derived from cheap freights, while it will 
admit of ships being quickly loatled with full cargoes, and 
this may have an inqMirtant bearing in the matter of tank 
steamers. The annual output of molasses in the Ijceward 
Islands must be over one and a half million gallons. 
This ought to be siiflicient to form the basis of satisfac- 
tory trading and transport relationships. Everything de- 
pends upon cheap packages and cheap freight, which them- 
selves depend nj)(>n a definite and well-organized trade. It 
seems to me that we have here the opportunity to put our 
molasses industry on a sound and satisfactory footing and that 
nothing is required but mercantile push and enei gy. 

I made inquiries concerning this trade when last in London 
and submitted analyses of Antigua molasses to imjmrtant 
merchants. The result was to elicit the fact that Antigua 
molasses is suitable for the purpo’^e in view and that at that time 
(August 1001) the value was about lOs. 0(7. to £4 15«. 0(7. |)cr 
tone. i. f. Now a gallon of molasses will weigli about KUlb, 
A ton will thus be about 105 ^ gallons ; or, taking pun- 
cheons as holding 00 gallons, lOU tons will be equal to 184 
punelieoiis. 

If we examine these figures it will be seen that therej is 
some margin for business Avhen the local price of molasses is 
very low, in other Avords, when the local ju ice of mohissc^s is 
Avhat it is to-day. 1 canm*t help thinking it would be an 
advantage if planters could disjMise of (wery gallon of molassfis 
they make, and as fast as they make it, .instead of trusting tp 
the uncertain market now open to them. 

During my interviews I gathered that tlui buyers would 
bo Avilling to return the packages, knocked down in shocjks, at 
a very low rate, jirobably as low as l.s. 3(7. peu' jm(^kage. This 
seems to me one of tlie most inqiertaht points of the whole 
scheme. 

Even at the low prices offered I see no reason why 
molasses should not realize over 2id. per gallon in Antigua, 
exclusive of the cost of package's, and I believe large contracts 
could be made. • 

"V SUGGESTED EXPORT O#; ^AShE-bUlTE:.: ' 

histead of- 
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vado sugar, we send the undrained niasHe^cuite in the form of 
concrete, we shall provide an article quite acceptable to the 
manufacturer of brewing sugar. As you are aware, some atten- 
tion has been given to this question ; samples have been 
prepared and have been valued. I myself have had interviews 
with the people most interested in this trade and may briefly 
sum up the position and their requirements thus. 

The buyers require material containing either cane sugar 
or glucose, or both, in a clean condition, free from unnecessary 
dirt or impurities, of fair colour, not burned or scorched. For 
their purpose it is not very material whether the substance is 
solid, pasty or fluid. It will be valued on the basis of the 
quantity of total sugar (cane sugar and glucose) which it con- 
tains, or practically, on the basis of the proportion of solid 
matter. In July 1001, the following trade basis was suggested : 
8s. 5d. per hundredweight for concrete containing 85 per cent, 
uf total sugars (or of total solids), with an addition of l|d. per 
hundredweight for each 1 per cent, of sugars above 85 per 
cent, ex ship in London. Thus on those terms the value of a 
hundredweight of concrete containing 90 per cent, of sugars 
would be Os. O^d. (8s. 5d. plus 7^d.) There should, I think, 
be no difficulty in making concrete containing 90 to 93 per 
cent, of total solids. 

Now, although it is a matter of little moment to the manu- 
facturer of brewing sugars whether he receives his raw 
material in the form of a solid, a paste, or a fluid, it is a matter 
of the greatest moment to the shipper, for upon its condition 
depends the nature of the package required. If a solid can be 
pi*<xlueed, the question of packages is reduced to its simplest 
form, for the material may be shipped in bags ; if paste or fluid, 
wooden packages, more or less costly, will be required. 

In order to make comparisons between the value of concrete 
and of muscovado sugar with its accompanying molasses, 
it is necessary to ascertain the relative weights and values of 
the articles under discussion. If wo assume that 60 gallons of 
molasses are pix)duced for every ton of sugar, w^e can take the 
weight of the molasses and sugar together as 3,0509). (60 multi- 
plied by 13L plus 2,2409>.) Allowing for higher concentration 
for the production of concrete we must deduct about 6 per cent., 
or 1801b. We have, then, 2,870ib. of concrete or 1*28 tons as the 
equivalent of one ton of muscovado sugar and 60 gallons of 
molasses. 


fCSTlMATKD BSTATB RETURNS. 

We can apply this for the following calculations. An 
estate now making 100 tons of muscovado sugar and 6,000 gal- 
lons of molasses would, under the new system we are consider- 
ing make 128 tons of concrete of about 90 per cent. This con- 
crete on the prices just mentioued would be worth £9 per 
ton in London, thus yielding a gross return of £1,132. Now 
the value of 100 tons of muscov^o sugar, testing 89'' at $1.80 
per iOOlb in Antigua, the price when the above quotations wet^ 
made, is£840^ while the molasseslat 2\d. per gallon) is worth £62. 
^taMetbe vatuBoltlm Mgaraad mdaB e es t og e t her le £902 
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in Antigua^ exclusive of the cost and value of molasses 
packages. There is thus a difference of £250 between the gross 
amounts received for concrete in London and for sugar and 
molasses in Antigua. In other words, this sum of £250 is the 
amount out of which provision is to be made for delivering the 
concrete in London, together with any additional expenses in 
the way of packages beyond the bags required to pack 100 
tons of sugar. 

We thus arrive at the conclusion that we have practically 
£2 per ton to provide freight and extra packages should these 
be necessary, in order to place concrete on the same monetary 
footing as muscovado sugar with its molasses. It is at once 
evident that this sum will not admit of the provision of expen- 
sive packages, and brings us back to the original position, 
namely, that this trade depends entirely upon cheap pack- 
ages. It would be advantageous for planters to ascertain 
for themselves, by means of a few experiments, whether they 
can produce concrete sufficiently solid to permit of shipment 
in bags. 

In connexion with the foregoing calculations one fact 
should be stated. The average quality of Antigua muscovado 
sugar is probably somewhat under 89^ in test. Owing to the 
deduction w^hich is made for anything testing below’ 80% it 
follows that there is a gain of al^out 6a. per ton in favour of 
concrete w'hen contrasted with muscovado sugar for each 
degree below 89^ on the part of the sugar. If, then, any planter 
finds his average test to be about 87% he can add 128. per ton in 
favour of concrete to the figure arrived at in the previous cal- 
culation. 

A few experiments will soon demonstrate whether concrete 
can be satisfactorily made in the existing steam pans. I see no 
reason why experimental quantities, at least, should not be 
made without any alteration in existing machinery. 

In conclusion I would urge upon planters the desirability 
of keeping themselves informed of the possibilities of these 
markets for molasses and concrete in order that they may take 
advantage of them in the event of the ordinary markets for 
muscovado sugar being closed through the changes which will 
follow the abolition of the European sugar bounties. 


STOCK BEARING IN JAMAICA. 

The Hon’ble P. C. Cork, formerly of Jamaica, an<l now 
Colonial Secretary of British Honduras, writes:— 

Observingfrom recent publications of theimpetial Depart- 
ment of Agriculture that the question of the care of pastures and 
the treatment of screw w’orm in stock is engaging attention, it 
has occurred to me that a short account of an actual experience 
of mine in stock-rearing in Jamaica may be of interest. A few 
years ago a connexion of mine who was unable to attend to it 
himself owned a cattle farm of about 1 ,400 acres, 500 acres of 
which were in guinea grass, about 400 or 500 in wood with 
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little feeding for stock, and the remainder in good common. 

TKKATMBNT FOR TICKS. 

There bad been a plague of ticks and many cattle had died 
of tick fever, reducing the herd to 250. Only twenty -five calves 
bad been reared the previous year. This ‘ Pen ’ came under my 
control, and I set about inquiring into the causes of the wastage 
of stock that had occurred, and found that in addition to the 
tick fever, the great mortality had been caused by screw worm, 
anq by failure in milk production of a good many cow's., I 
9 li^ered under the great disadvantage of only being able to 
devote an occasional week end to personal supervision, but 
after long application to desk work for several days, it was 
a great relief to mount a horse and ride through the pastures, 
ex£i'mine, the statistics, and inspect the herds, analysing eveiy- 
thihg.as best I could so as to trace back results to their true 
capsc Bind devise a speedy and economical remedy for defects. 
Change of occupation is most restful and I experienced its 
benefits. For the tick fever I used kerosene oil emulsion (lieing 
the cheapest preparation I could discover), and the pen men 
added green tobacco leaves iiounded so as to get out the juice, 
applied with whitewash brushes. This mixture, applied when- 
ever an animal Came into the pen with ticks soon gave the 
s16dck: shining clean coats. 

SCREW WORM. 

For the screw worm nothing was used but .1 eyes’ fluid 
applied with a small brush which could be got within 
the orifice of any sore. A regular system for everything 
had however to be enforced. All saleable cattle were gradu- 
ally, got rid of and the money used to purchase heifers 
and bulls; every cow’s udder was carefully examined and those 
which liad got injured detected, the cows being fattened for 
the butcher instead of being permitted to breed. A pasture 
near the dwelling house was set aside as a ‘ dropping pasture * 
pr lying-in hospital, and another as a paddock for the sick. The 
animals in these pastures had to be attended to every morning. 
Any calf born since the previous morning was dressed with 
Jeyes’ to prevent flies from coming near their navel, and the 
mother’s udder had to be tested to see that the milk flowed 
freely, and this process was rei>eated every two or three days 
until all danger of attack from the screw w’orm had passed 
and the calf was feeding heartily. This work hardly ever occu- 
pied more than an hour of the time of a man and a boy, and 
after that one of the herds such as the breeding cows, the 
young heifers, or the young steers, would be driven in and 
carefully examined (each herd once a week). Any cow observed 
to be near the time for calving Avould be separated and 
put into the di'opping pasture, and any animal showing cuts, 
bruises, etc., dressed with a strong solution of blue vitriol, or if 
screw worm had made its appearance the worm was killed 
with Jeyes’ fluid, the Avound washed with soap and water and 
a second application of the fluid made before the animal was 
allowefl^to leave the pen. . 1 . £ ! . . 
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SUCCE?»SPUL RESULTS OP TREATMENT, 

In the ftrsb complete year after this system had been got 
into thorough working order, ninety-seven calves were born, 
one of which died from a lightning stroke, one from cramp, 
having been born in tlie midst of a torrential downpour of 
rain while the overseer was absent from the propi^rty, and 
one from insufficient nourisliment, its mother being one of 
those with a damaged udder which had been weeded out of 
the breeding herd but had jumped the stone wall and taken 
the bull before it was discovered. Ninety-four of these calves 
lived, and, had the overseer been present at the time, the one 
which died of cramp should have been saved by the applica- 
tion of warmth ; while that which died of insufficient nourish- 
ment should have been separated from its mother and given 
into the care of a cow having sufficient milk to rear two calves. 
I was, however, not aware that this calf was being neglected. 
The stock on the ‘ pen’ were speedily increased to 450 in 
number. 

The moral of this tale is, that it does not recpiire any very 
scientific treatment to circumvent the screw worm or tbe tick, 
but a good system thoroughly carried out is essential, and 
when once established it is surprising how mneh labour and 
trouble it saves the herdsmen who find their sick cattle reduced 
to a minimum, no sores on their calves, and the udders of 
their cows yielding milk freely. 

IMPROVEMENT OP PASTURE I.ANI). 

As regards the improvement of pasture land, the least 
expensive method I know of is to take up a portion periodically, 
and cultivate it for two or three years in such crops as are 
suitable to the soil and situation. In most places in the West 
Indies, maize, millet, peas, potatos or cassava may be profit- 
ably grown, or at any rate may bo expected to yield enough to 
pay for thoroughly breaking up the land and planting it out in 
guinea, para, or other grasses after the crops have been reaped. 
The soil being loose the grasses will root well and fiourish for 
years without further cultivation, and the fodder will be sweet 
and succulent. Pastures should be well fenced, fed out sys- 
tematically and then rested until the grass is well grown, and 
water should be available in each pasture so that the stock 
may drink whenever they feel inclined to do so. A few large 
shade trees are also necessary for c^attle to shelter themselves 
from the sun. In places where milk production is a considera- 
tion, or where there are periodic droughts, the produce of the cul- 
tivated land should be fed to the stock to increase the milk sup- 
ply or to tide the stock over the dry season without loss of 
condition. For shade in pasture land no tree can be better 
than the guango (Pithecolobiuni Saman) on account of the 
valuable feeding qualities of the pr^ds which it bears. 

The cattle farmer has to recollect that, as the strength 
of a chain is its weakest link, so the value of his pas- 
tures for grazing depends on the amount of food available for 
his cattle at the driest season of the year, and his farm should 



only be stocked up to the limit of the food and water supply at 
this season : if overstocking takes place many deaths occur, 
primarily from want of food, the stock being unable with their 
enfeebled constitutions to withstand the attacks of the screw 
worm, ticks, or any disease which may appear amongst them. 
The selection of breeding stock also has much to do with suc- 
cessful cattle farming. The Shorthorn requires a great deal of 
coddling and very frequently shows symptoms of scrofula. 
The Hereford is more hardy but lacks fecundity. A very 
successful type of bull I found to be a cross between the 
Mysore and Hereford, the combination giving strength of con- 
stitution without loss of size, and supplying the fecundity 
which is lacking in the Hereford. I throw it out as a sugges- 
tion that the Mysore is the product of a tropical, and the 
Hereford of a temperate climate : the former is easily accli- 
matized in the West Indies while the latter requires time to 
become accustomed to the altered conditions. 


MANURING AND STORAGE OP SWEET POTATOS. 

In the West Indian Bulletin^ Volume II, pp. 293-302, an 
account was given of ‘Recent Experiments with Sweet Potatos’ 
in the West Indies. 

The article contained a short description of the trials 
being conducted with different varieties of sweet potatos, in 
Antigua and Barbados. These trials have been continued this 
season and additional plots have been started in some of the 
other islands. The main portion of the article was devoted to 
an account of the efforts made by Dr. Niima Rat in Anguilla, 
and Mr. Spooner in Antigua, to prepare a sweet potato meal 
at remunerative rates. Their work demonstrated that it 
was possible to manufacture a meal which is palatable, 
digestible and cheap. This meal, if carefully prepared, can 
be kept for a considerable period without deteriorating and 
affords a practical means of preserving sweet potatos for 
some months after they are dug. 

On page 296 of the article in question we quoted Professor 
J. F. Duggar of Alabama to the effect that : ‘ There is need 
for further investigation to determine the best method of 
storing sweet potatos, for the losses occurring during storage 
are sometimes enormous." On this important point Mr. F. S. 
Shiver contributes to Bulletin No. 63 of the South Carolina 
Experiment Station an account of the results of experiments 
on the manuring and storage of the sweet potato. The follow- 
ing comprehensive summary of his researches is taken from 
the Eivpeinment Station Record of the United States Depart- 
ment of Agriculture, Vol. xiii, pp. 446—8, and contains much 
matter of immediate interest to plan tens In the West Indies. 

It must be remembered, as previously pointed out, that 
the conditions in the States are very different from those 
obtainttg in the West Indies, and planters would be well 
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advised in putting the results as to stomge liere set forth to a 
practical test under West Indian conditions.:— 

This bulletin sets forth the results of three diffei*eiit lines of 
observations, namely, the effect of fertilizing with different forms 
of potash on the starch content of the sweet potato, the effect 
of storing upon the composition, and the relative value of 
several generally used methods of storing. The results with 
different forms of potash as a fertilizer are presented in the 
following table : — 


Results of experiments with diffe^^ent fo7*ms of potash as a 
fertilize!^ for sweet potatos. 


Fertilizer. 

Original 

material. 

Water-fi ee 
material. 

Yield of sweet j 
potato per acre. 1 

Yield of 
starch per acre. 

Water. 

Starch. 

Dry 

substance. 

Starch. 



a 


s.* 

s 

4 








s 
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Compost and kainit ... 

03-81 

22*80 

30*19 

03*10 

11,403 

2,607 

Compost and muriate 







of potash 

03*77 

22-21 

30-23 

01*31 

9,006 

2,000 

Nothing 

62-07 

24*58 

37*93 

04*80 

7,986 

1,963 

Compost and sulphate 







of potash 

64-97 

21*03 

35*03 

61-75 

9,576 

2,071 

Compost and silicate 







of potash 

65-87 

20-70 

34-13 

00-00 

9,744 

2,017 

Compost 

65-26 

20-80 

34-74 

59*88 

8,103 

1,685 


Compost was used at the rate of 1,000 lb per acre, while 
kainit, muriate, sulphate, and silicate of x)otash, were apidied at 
the rate of 400, 100, 100, and 25011) per acre, respectively. The 
variety used in this test was Horton yam. 

The study of the effects of storing on the composition of the 
sweet potato was conducted with Mie same variety. The sweet 
potatos fertilized with the different forms of potash mentioned 
above were stored November 28 and analysed at that time and 
at different periods later. 


Analy»es^ at different periods of storing^ of steeet potatos fertilized with differe^itfimns of potash. 


The figures for all plots for the different periods are given 
in the following table : — 
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After a stdrage of 140 days, the roots fertilized with kainit 
had lost 80*7 per cent, of the starch originally present ; 
those fertilised with muriate of potash, 84*4 per cent.; the roots 
whi(^ had jreceived no fertilizer, 82*1 percent.; and those fertil* 
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ized with sulphate of potash, 14*8 per cent. The sweet potatos 
from the other plots decayed. 



It would appear from these particular experiments that 
the loss of starch, which the sweet potato sustains on storing, is 
to be attributed very largely, but not wholly, to the increased 
formation of sucrose or cane sugar in the same. There may be 
possibly formed some other intermediate products such as 
dextrin, but this has not yet been established. 
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lu connexion with this work, the effect of storing upon the 
composition of different varieties of sweet potatos was studied. 
The highest content of starch, 19*58 per cent., was found in the 
Bunch yam, and the next highest in the Georgia yam. It was 
noticed that a high percentage of starch was usually accom- 
panied by a low percentage of sucrose and that the glucose 
content of sweet potatos is not subject to great variations. 
These roots were stored November 28, and au analysis made 
January 7 showed an average decrease of about 10*8 per cent, of 
the starch originally present. This rapid loss of starch is 
attributed to storing the roots in a damp condition. The sucrose 
content showed increase from 1*05 to 8*87 per cent, for the 
same period ot time. The Hanover yam preserved Its starch 
content b^ter t^an any other variety, being followed closely 
by the ^Morgla Buck varieties. 
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During the author’s absence this work was continued by 
O, C. McDonell, with 4 varieties : the Pumpkin yam, Bunch yam, 
Georgia sugar yam, and Tennessee yam. The results of analyses 
made on different dates are given above on page 200. 

The average content of starch decreased from 16’27 percent, 
to 10’92 per cent, during storing, while the average percentage 
of sucrose increased from 5*21 to 11*31 during the same period 
of time. It was further observed in these different experiments, 
that the sweet potato loses very little water while in storage. 
The results of work along this same line conducted at the Texas 
Station and pi»eviously reported ( Expet'iment Statio 7 i Record, 
VII, p. 684) are reproduced for comparison. 

For the purpose of determining the relative value of differ- 
ent methods of storing, roots of the Georgia Buck variety were 
stored in a covered building, in straw, sand, cotton-seed hulls 
and cotton seed, and in the ordinary way in piles covered with 
straw, cornstalks, dirt, and a shelter of boards. According to au 
analysis of a large composite sample, the roots on November 28, 
before storing, contained 75*35 per cent, of water, 18*13 .per 
cent, of starch, 0*77 per cent, of glucose, and 4*31 per cent, of 
sucrose. The results of analysis after storing are given on page 
210 . 

The method of storing largely influenced the changes in 
composition. The best results were obtained with the use of 
cotton-seed hulls, dry sand, and cotton seed, in the order named. 
Storing in straw is not considered advisable. 


OBJECT LESSONS AND SCHOOL GARDENS. 

In the schemes for Agricultural Education in various parts 
of the world, ‘School gardens’ and instruction by ‘Object 
lessons ’ are assigned a prominent position. The latter serve 
to bring the children into close contact with common natural 
objects, and to develop their powers of observation. 'The 
school garden affords a wider field for object lessons, in addi- 
tion to providing the pupils with the opportunity of learning 
practically, at first hand, some of the principles underlying 
agricultural practice. In the Went Tndiaii Bulletin, Vol. L, 
pp. 428-44, were reproduced two circulars issued by the Board 
of Education of England in 1895 and 1900 with the view of 
‘ encouraging the children to gain an intelligent knowledge of 
the things that surround them in the country,’ and giving 
general direction for object lessons. This article was followed 
in the same Volume (pp. 444-57) by an abstract of an impor- 
tant memorandum issued by the French Minister of Education, 
relative to Agricultural Ediwation in French Schools. The 
Imperial Department of Agriculture has given courses of 
instruction to tiSichers, accompanied by practical work, througlr- 
out the West Indies, and, in addition, has issued Nature 7'each- 
inpt a text<*book p^jpared by Mr. Francis Watts and others, 
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containing a detailed course of agricultural teaching especially 
adapted for use in West Indian schools. Full instructions for 
the arrangement and management of school gardens have also 
been given In No. 11 of the Department Pamphlet Series, 
Hints for School Gardens^ by Mr. W. G, Freeman. School gar- 
dens and school plots are now a recognized feature in nutny of 
the West Indian Islands. 

To the managers and teachers of many West Indian schools, 
the reprint of two pamphlets recently issued by the English 
Board of Education, showing some of the courses of instruc- 
tion in actual operation in English schools should be of interest.* 
In order to make these of greater value to the West Indies, 
notes are added (in italics, enclosed in square brackets) contain- 
ing suggestions as to local objects which may be employed in 
the lessons in place of those mentioned which are not obtainable 
in the West Indies : — 


THE AIM OF THE SCHEMES. 

The following outline schemesof instruction afford examples 
of the attempts which are actually being made to adapt the 
teaching in country schools to country life. They are published 
as being tentative and suggestive rather than complete or 
perfect models. The Board of Education, in calling attention 
to what has been already attempted in certain schools, hope to 
encourage similar efforts in all parts of the country. 

The perusal of the schemes will show that while having a 
common aim, the teachers have found scope for great variety in 
the methods of reaching it. The value of this kind of teaching 
is diminished if local circuuistances are disregarded, and it will 
be well if teachers devise similar or improveci schemes for 
themselves, instead of adopting any one of these wlthcait 
raodiflcation. 

The aim is that children who live in the country should, 
when they leave school, find themselves in sympathy with their 
surroundings, and should be able to take an intelligent interest 
in the pursuits and occupations which are open to those whose 
lives and homes are in the country. 

It is important however to notice that education of this 
kind, while suitable for country children, is of equal value to 
those whom necessity may require to spend much of their future 
Uvea in towns or large centres of industry. 

The object lessons should be continued tliroughout the 
elementary school life of the child. The nature of the lessons 
should, however, vary with the progress of the child, and may 
usefully become more special in character during the later years 
of school life. 


‘ • Specimen coureee of Object Lessons of common thiMS ^ineoUd with 
eriitxtl life and industries, for all dosses in rumt schools, ISOL ^ ' « 

jpeiimen of Ohjeek Lessons- and JnislfyfiHon la tiariimjng la 

Vh^piei^on'ifn EUmtnkirp ^ 
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WHAT MUST BE AVOIDED. 

In aiTanp'ing plana of instruction for rural schools, it is 
important at the outset to emphasize what should be avoided. 

It is not desirable to attempt a definite courne of instruction 
in the principles of agriculture^ or to teach the art of farnimg. 
The aim of primary education being general and not professional, 
it is as undesirable as it is impossible to attempt to provide a 
special form of training in primary schools. 

It is, therefore, not recommended that the studies of the 
children should be confined to those specimens of the animal 
and vegetable kingdoms with which they will have to occupy 
themselves in the way of business later on in life. The lessons 
should not be concerned solely or mainly with cows, horses, 
wheat, and potatos, nor with plants and animals which are 
usually found on a farm, but besides these they should deal with 
common objects of the country in general. 

Similarly, it is not worth while to devote any of the 
children's time to reading about ploughs, reapers, separators, 
and the like. Simple lessons in ‘ the mechanics of everyday life ’ 
are of more permanent value for educational purposes than 
lessons about the latest agricultural machinery. Occasional 
expeditions, however, to watch such machines at work will 
serve to make calculations at the school desk more interesting 
and practical, and rough drawings of agricultural implements, 
or parts of them may often be made with advantage. 

Again, what it is most important to teach children is not the 
names of the best varieties of particular crops, but by outdoor 
observation what is meant by a variety of a plant, and how this 
knowledge may be turned to practical account. Studies of a 
general character should precede specific studies, and object 
lessons in the elementary school are the best foundation for 
systematic studies in science at a later stage. 

OaiECT TEACHING NOT THE SAME AS TEACHING A 
SPECIFIC SCIENCE. 

Object lessons in country schools should tend to produce a 
taste for work and study out of doors. The aim of a specific 
scneuce is the search after a logical connexion between observed 
facts and their classification or the establishment of laws of 
nature. The purpose of the object lesson is rather to set 
children to ask themselves (piestions in regard to surrounding 
objects, such as ‘ What doe.s this mean and how does it act 
and why ? * 


THE GROUPING OP OBJECT LESSONS. 

Object lessons, however, although not continuous in the 
sense of forming a systematic study of a particular science, 
should be classified into convenient groups. The selection of 
objects f4*nr study ‘should be made with a purpose. A miscel- 
laneous list of lessons which is not carefully' thought out and 
design^ to! produce ;Bom& definite result iaas undesirable, as a 
course in a specific science. 
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Nature studies should direct the children’s attention to 
natural objects which are to be met with in their own neighbour* 
hood, and they should be varied and not confined to one class. 
For example, it is not desirable that the children should only 
learn about flowers and insects and learn nothing about the 
common phenomena of nature : nor again, that the object 
lessons should deal with the elements of chemistry or physics or 
mechanics to the exclusion of the study of living nature such as 
plants, insects, and birds. 

In a good object lesson the object is approached from many 
points of view, and all knowledge that bears on the object has 
its place. The same object when dealt with as part of a science 
course ivS only or mainly considered in its connexion with that 
particular science, and, in consequecce, becomes much less rich 
in general significance. The mental development of children 
in primary schools has not reached the stage when specific 
study of a particular science is profitable. 

OBJECT TR ACHING AND PRACTICAL INSTRUCTION. 

By Object Teaching the hand and eye ought to be trained 
to assist the development of a child’s thinking powers. A child 
who has seen with his eyes and illustrated by use of his hand, 
partly by preserving in a collection, partly by modelling in clay, 
and partly by drawing, some of the objects which are described 
in the numerous books on Nature Study will possess the power 
of observing and comparing and distinguishing and classifying 
and adapting the results of all these processes to some practical 
purpose. Such results are of use in ail walks of life. They are 
essential to the enjoyment of country life. 

All good Object Teaching should give the scholars something 
to do with their hands. The oral lesson by itself is very 
inadequate. The oral lesson which is accompanied by demon- 
stration is an improvement upon one which is without this 
illustration, but to make the instruction really complete, the 
scholar must make and record observations, collect specimens, 
make rough drawings and plans, and perform experiments for 
himself, and thus take an lujtive share in his own instruction 
and learn to teach himself under guidance. School expeditions 
are a useful part of this kind of teaching. 

In every country school it is quite possible that a rough 
map may be constructed and hung up, showing, with the school 
as a centre, the places within easy distance where various natural 
objects may be seen and studied. 

THE SURJBCrr-MATTElL 

The subjects that are of special interest to children living 
in the country are set forth under the following heads, which 
oontain none that cannot be studied through lessons in which 
the objects which are chosen for illustration may be actually 
seen, watched, or handled, or, in some cases. measured 

1« Birds and their habits. 

2. Insects. The life history of a few common inseotn 
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3. Flowers. The growth and habits of some wild and 
garden flowers. 

4. Trees and tlie common kinds of timber. 

5. Ponds and streams. Living things in still and running 
water. S 2 iud and mud. Pure and impure water. 

0. Soils, mud, sand, clay, gravel, ote. Observation of 
quarries and lime pits. 

7. Air. Weather chart. Rainfall. Frost and heat. Venti- 
lation. 

8. Breathing. Digestion. The Heart aiifl Blood. 

0, Physics in every-day life. (Clothing and warming.) 

10. Chemistry in every-day life. (Food of man, l)east and 
plant.) 

11. Mechanics in every day life. (J.evers and pulleys.) 

12. Natural History Calendars. 

13. Outdoor studies in Geography. Land measuring. 

Of course no school will attempt all the subjects which are 
here suggested. Various groups of Object Lessons will be 
arranged for various schools according to the tastes, accpiire- 
ments and opportunities of the teachers. 

CONNEXION WITH OTHER STUDIES. 

It will be apparent that studies of the above kind are not to 
be regarded as separate subjects which can bo dealt with inde- 
poideutly of the rest of the work of the school. Tliey cannot be 
set down on the time-table under one specific head. The Read- 
ing lesson, for example, may treat of an object which has been 
dealt with at another time by direct observation or experiment. 
The art of do-?cribiiig wdiat has been seen or handled will be 
prnctiseil in the lessons on English Composition. Measure- 
ments of laud and similar calculations in connexion with the 
Object Lessons will afford practice in Arithmetic, while 
Draw ing and Manual Training w^ill both be called into play to 
illustrate many details which are inadequately understood 
without their aid. The general instruction of the school will be 
modified in many of its branches by the study of the world of 
nature outside. 

Consequently, work of this kind is not of the nature of an 
ad<litional study (as it is, for instance, in the case of com- 
ineiicinu: a foreign language) but rather a change in the con- 
tents of the les-ons in the ordinary subjects, and the Board 
of Edncition are aware that this change can only bo made 
gradually. 

GARDENS, 

It will be noticed that nmny of the appended schemes show 
the gr(‘iit use iinde of gardens by tearhers, not only for actual 
work, but also^for pur|)o^es of illur^D atiou. For these purposes 
gardens are of the greatest A'alue. * . 

The objectrdn. however, is sometimes nn«ed, thaty single*' 
handed, a teacher in a country school can not attend to the younger 



children in school while he ok* she superintends the instruction 
of the older ones in the garden. 

The difficulty is an obvious one, but it may be overcome if 
the outdoor lessons are short ones, and if at this time the 
younger children are left in the care of a monitor to do some, 
simple work that does not require the immediate supervision 
of the teacher. 

But a more satisfactory method of overcoming the difficulty 
would be by engaging the services of a competent pei*son in the 
village to give the practical instruction out of doors. For this 
no certificate or diploma is required. By the co-operation of 
several schools it may be possible to engage a peripatetic teacher 
to visit each of them in turn. This arrangement might be much 
facilitated by having a continuation gardening class under the 
County Council in each village, the instructor of which would 
probably take the day school class at a less salary than if he 
were specially engaged for the purpose by the managers of the 
day school. 

Particular attention is drawn to the great assistance, in the. 
promotion of all f(jrms of practical instruction, which the com- 
bination of a few adjacent parishes affords. 

Where it is not easy to obtain land for the gardening class, 
the instruction is occasionally given in the garden of one of 
the local landowners. 


HINTS TO TKAOHBRS. 

1. Do not attempt too much in one lesson. One object may 
usefully supply matter for several lessons, each beginning with 
a little recapitulation of what has been found out before. 

’ 2. Secure a succession of suitable objects. 

8. In every expedition take care thitt tlie class know 
before-hand what they are going to see, and that they after- 
wards make some written or drawn reproduction of what they 
have seen. 

- 4. The instruction given should be based upon observation 
and exiieriment. It is very important that lessons should not 
be given upon subjects which caimot be seen by the children 
or demonstrated to them. 

5. Encourage the children to draw the various objects and 
apparatus shown, and especially such things as the various 
stages in the development of the tadpole from the egg, the 
gerininatiqu of seeds, the structure of flowers, etc. 

(5. In some cases the children may be encouraged to make 
simple models of objects which they have seen and examined, 
but in no case should the model replace the actual object. 

7, The children should be called upon in turn to assist the 
teacher in preparing apparatus for experimeiit& 

> 8. The instruction should in every case be appropriate .to 

the season of the year.aiid the circumstances of the locality. 

0. Jn nature lessons, kindness to animals anft respect for 
life sheuld^lWays be impressed on the children. 
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SPECIMEN COURSES IN ACTUAL OPERATION IN 
ELEMENTARY SCHOOLS. 

SCliEMK A. 

The followiiiK is the plan of the garden, and scheme of 
instruction at a village school with average attendance of 118, 
and with a staff consisting of Head Certificated Teacher, two 
Female Assistants (Article 50), and one Assistant under Article 
68 :- 


OENEHAL PLAN OE GARDEN. 




1—5 fMuls x 14. 

M-14 „ 2G'xl(V. 

A. A. Fruit Plots 
n. Niu'srrN Plot. 

Operations wci-e begun with 7 forks, 7 spades, 7 draw hoes, 
2 Dutch hoes, 6 rakes, and 2 gai dcn lines : the cost of these was 
9,s. i\(L The st<3ck of tools has since been augmented by 
the purchase of more forks, etc., a wlieel -barrow, water pot, 
boat baskets and garden trowels. All seeds, with the exception 
of potato seed, are found by the managera and cost about I5a. 
each year. Manures (farmyard and chemical) cost 15i(. annually, 
and the rent of the ground is JKl. These expenses are met 
by the Government grant of £2 16». Ud., and an Aid Grant 
of £2. On the fruit plots the following trees are grown 
Two pear trees, two apple trees, two plum trees, and one 
cherry tree. Home bush fruits are also grown. The bt)yH 
are taught pruning, grafting, and budding, in mldition to 
general fruit culture. The instruction is given once a 'v'^eek 
from 2.35 to 4.10 p.m. The boys stand round one of the plots, 
while the teacher demonstj’ates how etich operation is to be 
cardjed^out. Afterwards they disperse to their own plots and 
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facli (loeri tho necessary work to the best of his ability. On 
wet uftei iioons the boys have talks about, and write comixjsitions 
upon, llie work which has been done or is to be done in tho 
gardens. The instruction i.s continued throughout the year. 


J 


Kaeli ))lot is cropped as follows 
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SCHEME B. 

Ou the following l^nge is the plan of a jjarden attached to a 
rural school with an avcragi3 attendance of 100 under a Head 
Mistress, who takes the gardening class herself. 

Each plot ineasnres 18 feet by 13 fe« t. Plot No. 10 is used as 
a seed bed and for bush fruit trees air I virions crops, such as 
scarlet runners, tomatos. etc., for which there is no room on 
the other plots, Upon the other plots vegetables are grown n 
tho following order: — Potatos, early and main crop (ono*- 
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row each), carrots (two rows, one for exhibition and one for 
ordinary use), onions (two rows), beetroot (one row), turnips 
(one row), parsnips (one row), peas or Freneli beans (one row). 
Lettuce is planted out and pirsley sown as a border 
to the paths. Carrots and parsnips for exidbition are sown 
in holes made by a crowbar or long dibber, one foot apart, 
the holes are then filled with finely sifted soil in wliieh 
about three seeds are sown. The crops are reversed from one 
end of the plots to the other in alternate years, running from 
East to West. 
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As a further means of changing the rotation they will 
be grown from North to South this year. After the sum- 
mer crops have been lifted the refuse is burnt on each plot. 
All spare ground is then manured, dug, or trenched for the 
winter. The instruction is given for two hours each week, and 
rather more in the busy season. Lessons on plant and animal 
life in the lower standards as in Scheme VI of the Specimen 
Courses of Object liCssons already issued by the Board of 
Education. Visits to gocKl gardens are found to be of great 
help. A record of the work done is kept by each hoy, with 
notes on the soil, digging, pruning, manures, etc. The boys 
have additional practical instruction in root-pruning, pruning, 
and in growing strawberries and asparagus in the teacher's 
own garden. In winter and wet weather conversational lessons 
are given, illustrated by diagrams, pictures, magazines, etc. 


SCHF3MB c. 

The following scheme is in operation at a rural school with 
average attendance of about 120, with a small enclowment, and 
staff of three certificated masters. 

Lowbr Classes. —Standards 1, 11, and III, 

I. Insect Life. 

(i) Three i^tages of inject Specimens to be brought by 

scholars. Caterpillars to be reared in building cages in school. 
Pupa^ to bo kept in shallow boxes of sand. Eggs of Common 
VVliite Butterfly can be found on cabbage leaves. 

[Any comriion caterpillar or ^'icorm ' idll suffice: for 
instance, the sivect potato norm, the moth-borer (see ‘ West 
Indian Bulletin,' VoL I, pp, tVil-iVtS) the ^arrowroot iromn,' 
* cassava worm,' efc.] 

(ii) White Cabbage Life-history. Eggs, cater- 

pillars and crysalides of this butterfly can be brought to school, 
and their development watched. Mischief done by butterfly ; 
prevention and remedies. 

[A white cabbage butterfly occurs in the West Indies, but 
almost any other will do as well.] 

(iii) Lesson on a Beetle. Characteristics : Some beetles are 
useful as scavengers, others do much mischief to woodwork. 

[The ‘ hardback ' affords a typical example of the first 
group. Amongst harmful West Indian beetles are the cacao 
beetle (see * Agricultural News,' Vol. I, p. 0) and the ladybird 
borer or weeinl borer (see *We8t Indian Bulletin,' Vol. III,pp. 
88 - 92 .\ 

(iv) Ox Warble, Onion Fly, Magpie Moth, Gooseberry, and 
Currant Saw fly. Daddy Longlegs, Chick Beetle, Codlin Moth, 
Tuimip Fly . — The life-histories of some of these should be 
studied. The lessons should be of a practical character, and 
should all be illustrated by living specimens, and by Miss 
Ormerod's coloured drawings, as well as by blackboard sketches. 
The children should be encouraged to search cattle and garden 
and field plots for these pests, to keep account of the number 
found, to note the time of year when found, to hatch the 
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perfect insects from the pups?, ancj to apply remedies possible 
for children to apply, 

[^Amongst comynon West Indian e.mmpleH nrr the 
I'oach, grasshoppers and crickets (see ^Xature Teaching," p, /;.?), 
plant bugs or * pea’Chinks" I^ature Teach ing," p, 17 d), scale 
insects (see Pamphlet No, 7, ‘ The Scale Insects of the Lesser 
Antilles," Pt, 1), Screw Worm (see Pamphlet on ‘ Screw Worm in 
St, Lucia), bees, flies, mos(/}iitoes. The life-histories of most of 
these can be shown with com }iarati rely little tronhlc,\ 

II. Plant Lifr. 

(i) Germination of a seed. — Lessons may be ^iven on a 
broad bean in process of germination. Each child shonhl Imve 
specimens to examine under the teacher’s guidance. Acorns, 
chestnuts, and the seeds of the sycamore can be grown in small 
pots of soil. 

fr’ac Lima, bean. Pigeon pea, (last or oil seed, Indian 
corn, }nnnpkin.] 

(ii) Catkins. -Alder and ha/.el catkins arc to bi» seen bt^fore 
thebircli and willow. liCt the children examine their structure, 
and note the difference between the numbers of eatkins and 
of cones. An alder, birch, and hazel tiee bear both eatkins and 
cones ; a willow tree bears c»ne or the other, but not both. 

fP/an/« bearing flowers in catkins are eonspievousi g absent 
from the tropics. The Casuarina affords a fair sabstitate. 
The male flotce)\s arc in little spikes and the female fltneers 
form the hard, woody 

(iii) Leares umt i*oots. -Kinds, varicil forms of leaves and 
roots. Skeleton leaves can be formed by soaking th<^ leavers In 
rain water for three or four weeks, and afterwards using a brush 
to tluj soft parts. Large, evenly b)rmed leaves an* suitable a.s 
objects for the drawing lesson. 

(iv) Local wild flowers should be colh*cted as suggested 
in Scheme I of the Specimen Courses of Object Losson.s. 

III. Animal Lifr. 

Lessons on the Bat, liabbit, Mole, and Froy. These lessons 
should deal entirely with the habits and characteristics of the 
creatures. Country children are particularly fond of noting 
the habits of the living creatures of the Helds and hedgerows. 
The main idea of the lessons is to awaken interest in, and to 
encourage the observation of country things, thus making every 
rural walk full of interest. 

[The Bat, Rabbit, Toad or ‘ Crapeau," Munyoose and Lizards 
might be adopted in the West Indies.] 

Intermediate Classes.- -Standards IV and V 
Nature Study. 

A course of lessons can be arranged „ upon some of the 
following topics:— 

1. Parts of a Plant. < 



2 . 

8 . 

4 . 

6 . 

6 . 

7 . 

8 . 
9 . 

10 . 

11 . 

12 . 

18 . 

14 . 

15 . 

16 . 

17 . 

18 . 

19 . 

20 . 
21 . 
22 . 

23 . 

24 . 

25 . 

26 . 

27 . 

28 . 

29 . 

30 . 


Pood of Plant^f. 

Familiar Wild Flowers. 

Common Garden Weeds. 

Desirable Grasses. 

Undesirable Grasses. 

Insects injurious to (o) Flowers. 

„ „ (6) Vegetables. 

„ „ (c) Farm Crops. 

Parasitic Insects. 

Insect Allies. 

Animal Pests. 

Bird Pests. 

The Farmer*s Friends : (a) Animals. 

„ „ (b) Birds. 

„ „ (c) Earthworms. 

British Wild Animals. 

Fresh-water Fish. 

Salt-water Fish. 

The Whale. 

The Sea Coast. 

Brooks, Rivers and Canals. 

Ponds and Lakes. 

Mountains and Hills. 

Rain and Hail. 

Snow and Sleet. 

Frost and Heat. 

Thunder and Lightning. 

Woods and Forests, 

Moors and Fens. 


Upper Classes -Standards VI and VII. 


Course for three years. 

The whole series of lessons should be based upon obser- 
vation and experiment. 


First Year’s Course. 

Formation of iSoiYs. - Formed from hard rocks by the 
action of the sea, rain, rivers, glaciers, frost, the oxygen and 
carbonic acid of the atmosphere, and the growth of plants. 

Classification of Soils, 

Influence of the mechanical condition of the soil upon the 
growth of plants. 

Land-Surveying, — Use of Field Book, Land Chain, etc., for 
measuring areas. (Note ; Take the boys out of school occa- 
sionally and measure some of the neighbouring fields. Each 
boy should have his own Field Book, in which to enter the 
necessary distances, etc., and afterwards the boys should be 
i*equit*ed to produce a plan of the field drawn to a suitable scale.) 

Second and Third Years’ Course. 

Structure of Plants. 

Functions of (a) Roots, (6) Stem, (c) Leaves, (d) Flowers, 
(s) Seeds: 
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What i8 a Seed 7— A seed contains (1) an embryo, or yonng 
y 1 >nt, and (2) a store of nourishment to support the young plant 
until it is able to search for its own su implies of food. 

Germination of — Three conditions necessary, viz., 

(1) Air, (2) Warmth, (3) Moisture. (Xote: To sliow the 
process of gerininiition, get the boys to place a few seeds such 
as mustard, peas, maize, uj)on a piece of flannel moi-^tened with 
water. Keep these in a suitable jdace, and each day carefully 
note t he growth made by the seedlings.) 

The Plumule, or young bud. 

The Radicle, or first root. 

How Plants feed. 

Composition of Plants. — («) Organic Substances. 

(6) Inorganic Substances. 

Plant Food, obtained from (1) The Air. 

(2) Pure Water. 

(3) The Soil. 

Composition of the A ir. — Value (to Crops) of {a) Oxygen, 
(6) Nitrogen, (c) Carbonic Acid, (d) Ammonia. 

Wkeds and Wild Ploavers. 

Encourage the boys to make collections of Weeds and 
Wild flowers, to bring the specimens to school, and to preserve 
a collection of them. At the school at which the above schmue 
is in use, the upper boys in 1000 collected upwards of 200 
distinct varieties, most of which were dried aiifl mounted upon 
stiff paper. 


SCHEME D. 

The following scheme is in operation in connexion with a 
school in Kent Avhich has an average attendance of about 120, 
exclusive of infants. The school is staffed by a Master and 
Mistress and an Assistant Mistress. Last year, the boys only 
of Standards IV to VI, were brought Avithiii the o])eration of 
the scheme ; this year the class of about 00 scholars includes 
both the boys and the girls of tliese standards. The enlarge- 
ment of the class has, up to the present, proved beneficial ; but 
the problem of excursions with augmented numbers has yet to 
be solved. 


SCHEME D. 

Section L— -The Plant. 

Seeds. 

Their structure and germination, u.sing beans, barley and 
wheat, nuistaid, acorn, or hazel nut. Experiments to decide 
what seeds require as regards Avater, air, warmth, light, etc. 

[Beans, Indian corn, Guinea corn, 'mustard, nutmeg, 
coffee for the West Indies.] 

The Am. 

Simple experiments illustrating the Aveight and other pro- 
perties of the air. Experiments to show that burning, breath- 
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ing and the germination of seeds have the same effect on th<^ 
air. Construction of the Barometer. Wind. 

The Plant. 

(a) Dintimfion between root and shoot. The different forms 
taken by the root— distinction between roots and underground 
stems— examination of carrots, leeks, bulbs, turnips, swedes, 
potatos, suckers of briars, etc. Functions of the root : show by 
a water culture the small amount of food drawn from the soil. 

[Carrots, yams, English and sioeet 'potatos, arrowroot, 
ginger-, onions, etc. (Sec ^Nature Teaching,' Chaps. <i- >).] 

(h) Stems and buds. Age of a twig ; fruit buds and wood 
buds on apple, pear, plum, etc. Structure of a stem : pith, sap 
and heart wood, the growing la3»^er. Formation of roots from 
the growing layer, as in cuttings. Healing of wounds on the 
stem, grafting and budding ; how knots in timber arise. 

(c) Ends and leaves. The coverings of a bud, the foldings 
of the leaf. The functions of the leaf - loss of water, feeding of 
the leaves upon the air, the effect of the light, the green colour, 
etc., the various shapes of leaves. [The Bread Fruit affords a 
good evample of leaf bads.] 

(d) Flowers and seed. The structure of the flower. Fertili- 
y^tion. Wind and insects. Catkins. Means for the dispersal 
of seeds. The forms taken by seeds and fruits. 

(e) The plant's life, (letting and spending. Annuals and 
biennials. Bulbs. Tubers. Perenntals, Species and indi- 
viduals. 

Grasses ano Weeds. 

Making a collection. Names. Value. Ermlication of weeds. 
Water, 

How water changes into ice and steam. Expansion of 
water and other lifpiids on heating. The thermometer. 

Evaporation of water and the cooling it produces. 

Solution in water. 

Good and bad water. 

Soils. 

Visits to a quarry and a gravel pit, to see how soils are 
formed. Effect of frost. Sorting a soil into sand and clay. 
Experiments with clay to show its shrinkage, behaviour when 
puddled, etc., etc. Application to the working of a soil. 
Different kinds of soil, the trees and plants that grow on them. 
Signs of good and bad soil, want of drainage, etc. Gardening 
and farming operations. Ploughing and digging, cultivating 
and hoeing, harrowing and rolling. The seed bed. 


Remarks. 


The course is meant to take a year, beginning in January, 
ior Standards IV, V, and VL If necessary. Standard- VI 
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could have an alternative coiirse in ‘ weighing and measuring/ 
but the ordinary child will be all the better for one or more 
repetitions of the same course, especially as the master need 
never use the same illustrations two years in succession. 

The outdoor experiments and excursions will fall naturally 
into the scheme. 

January and February will be occupied with seeds, air, 
roots, and stems. Towards the end of February an excursion 
to a fruit plantation will be possible to examine fruit buds and 
spurs, etc., pruning, and so on. 

In March comes an outdoor lesson in grafting and seed 
sowing. 

April and May are good times for outdoor examination of 
buds, leaves, catkins, etc. 

Experiments upon leaves in June ; there will now be plenty 
of material for the lessons on the flower. A short time at the 
end of each lesson should now be given to grasses, which child- 
ren soon learn to identify by their gimeral as[)ect. 

Budding forms an outdoor lesson in July ; grasses, (lowers, 
insects and sprays of trees and shrubs should b(^ (*olleeted. In 
all outdoor excursions insects and buds should be watched ; an 
informal lesson on the life-history of some insects can be worked 
in and followed up practically. 

After tlie summer holidays an excursion can be made to a. 
quarry or gravel pit; rmeor two more to learn the winter aspect 
of trees and shrubs. 

[The restrict i()}iH necessary in Knyland owiny to ctiniatic 
voaditions do not hold for the West Indies. The teachers mast 
he guided hg toeal conditions.] 

Sk(tion n. WKKjriTs and MKAsrnKs. 

Alternative or Higher Course. 

(.'Omparisons of Measures of Lengths — the yartl anti metre, 
the centimetre and inch. The chain. Calculation of areas of 
regular figures and verification by means of stpiared paper. 
Examples of calculations of areas, f)apering wells, roofs and 
floors. 

The Chain— its use in land measuring. Making a plan* 
Scales. Reading a plan. 

The Cardhml Points— Motion of the sun. The compass. 
Finding a true North and South line. The sun-dial. 

The Ordnance Survey and its maps. 

Calculation of Volumes of simple figures and verification 
by experiment. Weights and volumes of water held by tanks, 
contents of haystacks, etc. Notions of density, the weight of 
materials. 

Structures. 

The lever and its various forms. 

The simple mechanical powers— wheel and axle, pulley, 
inclined plane, toothed wheels. 
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Illustrations by experiment and from farm implements* 
Tension and compression. Stiffness of the triangle illustrated 
by the structure of the ordinary field Rate and the kingpost 
truss. Tie-beams and struts. Beams and their shapes. 

Water. 

Level of water in the ground. 

Wells and springs. 

Drainage plans and levels. 

SCHEME B 

The following suggestions in regard to object lessons in 
botany have been dratvn up by the Essex County Council for 
the use of teachers in rural elementary schools. The coufse of 
instruction is intended to commence in the spring. 

General Conditions op Plant life. 

Select some dormant structure such as a potato tuber, turnip, 
bulb, seed, etc. Keep it under suitable conditions and get pupils 
to watch progress of growth. 

[The English poiato^ sueet potato^ or yarn may he employed 
as dormant tuberous bodies. For bulbs, use onions o?^ lilies. 
Any seeds 'will sem^.] 

Grow some specimens in the dark and others in the light 
and note the results, drawing special attention to the opposite 
effects of light in the cases of cylindrical and flat organs. 

The pupils should note that as the shoots lengthen the 
tubers contract. Ask questions on these points. 

Question on this point — 

Get the pupils to obtain starch by washing ‘ grated * 
potato tubers. 

Repeat the experiment with ‘ exhausted ’ or sprouted 
tubers. 

In a similar w^ay w'ork out the germinating stage in the 
life-history of a bulb, a corn, pea or a bean seed, and compare 
with potato tuber. 

Plant tuliers in a box or in the garden bed for future 
demonstration in the formation and character of the present 
season’s tubers. 

In all cases note exactly what happens during growth, and 
as far as possible hoiv it happens, together with the external 
conditions obtaining at the time. 

The Development op Shoots. 

Study the structure of a cabbage with the class, drawing 
attention by means of a longitudinal section to the origin of 
leaves and the reason of their overlapping. 

Distribute the buds from Brussels sprouts among the pupils 
and get them to make out for themselves the points previously 
drawn attention to in the cabbage. 

ISxhibit the section of an onion bulb, or of a hyacinth, and 
question on resemblance to * sprouts.’ 
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Get a mangold, a beet, a carrot, and a parsnip root kept over 
from last year. Cut them lengthwise. Get the pupils in turn 
to stand forward and insifert long pins in such and such parts 
mentioned by you, with the object of getting the class to 
understand that the root part is simply a ‘storehouse* of 
food, and that the bud from which the shoot will arise is 
situated at the top in each case. 

Crush the substance of the root of any of the above plants 
and pound it up with hot water. Pour the water out in a dish, 
place it on a stove to evaporate. A sweet syrup will be obtained. 

Pupils to remember that developing shoots require to be fed 
on such things as starch and sugar. 

Plant out duplicates of the I'oots used in the lesson for 
future demonstration on important events in their life-history. 

Study the buds of lime, lilac, and cherry trees, noting that 
some are flower-buds. Coui[)are with the otlier l)uds examined. 

[The lime or other citriiH plant itiiglit be coiployed, also 
Hibiscus, mahogany, etc.] 

These buds also must be fed. Where is the food stored? 
Demonstrate with tincture of iodine the presence of starch in 
the medullary rays of cherry, or in grape vine. 

[Gra 2 )e vine can usually be obtained, and is exccllp}LtA 

Study the ‘ spui^a * in a cherry tree. Note the differences in 
stem in this case -No internodes, more storage tissue, less wood. 

[Terniinalia Buceras (Bucida Bueeras) the Whiivmml 
of Antigua, known as the ^Antigua Cedar' in Barbados 
affords a> good example. The A vocado Pear is also fairly good.\ 

Get the pupils to bring a collection of twigs. Help them to 
arrange the twigs accorcling co some scheme. For example, 
write on the blackboaid : — 


i 

I. 

ir. 

III. 

Buds opposite to one 
another on the stem. 

1 

Buds alternate first 
on one side then on 
the other. 

Buds alternate and 
arranged in a spiral. 

Ash, etc. 
[Coleus, c4c.] 

Elm, etc. 1 

[Star apple. Sugar- 
cane, etc.] 

Apple, etc. 
\Arovado Pear, 
Ilibisrus, etc.] 


Let the pupils examine the twigs and from their observa- 
tions fill up the schedule. Not only will an exercise like this 
give excellent practice in observation, biit the children will, 
during such a lesson, easily learn the names of most of the trees 
and shrubs in the district. 

With pins and thread show the . oiral fWk'rarigement of the 
buds in one or two very evident eases. 

Seeds and Seedlings. — Get the pupils to bring young plants 
of autumn-sown wheat. Draw attention to the young .shoot 
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and roots, and especially to the old husk of the grain. Compare 
with spring sown wheat, barley and oats. [Indian corn^ 
Soi'ghum, etci] • 

Get the pupils to see that the young plant has been feeding 
upon the same kind of food as we ourselves use in bread. 

Study very carefully a broad beau after it has well begun to 
germinate. Draw special attention to the mode of germination 
and to tlie tap character of the root. 

Prove that peas (and other seeds) absorb a large quantity 
of water when they are first placed in the soil. Burst bottle 
with expanding peas. 

Prove that peas (etc.) during germination have the same 
effect on air as breathing animals. Pot some germinating peas 
(a score or so) in a large nioppered bottle, and keep in a warm 
place. Next day show that a candle or taper will not burn in 
the air within the bottle. 

If the pui)ils can be made to understand what is proved, 

place an empty test- 
tube with the peas, 
and after the experi- 
ment show the pres- 
ence of COg by shaking 
up a little lime-water 
with the air in the 
tube. (Compare with 
air of schoolroom at 
beginning and end of 
lessons.) 

Place an empty 
flask, to which a suit- 
able bent tube is 
attached by means of 
a rubber cork, among 
a mass of germinating 
pea or barley seeds, 
and demonstrate the 
evolution of heat in 
the process of germi- 
nation. 

Plant peas (and other seeds studied) in boxes or pots, and 
see that the pupils put [denty of drainage material at the 
bottom. 

Recall to them by questions that geriuiiiating or growing 
seeds need air, and make it quite plain that drainage is one 
good and necessary method of getting the soil supplied Avith 
renewals of fi^esh air. 

• In this connexion show the effect of mixing sand with 
heavy clay soil— how that it opens the soil, rendering it more 
porous, . 

Get the pupils to collect as many different kinds of 
fl^rm.inating weea seeds as they can find iii field and garden, 
g6t them to distinguish between cotyledons and ordinary 
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foliage leaves. few selected seedlings may be spread out 
in shallow water in a white plate in order to show the root- 
system clearly. 

Excursion in Lane or Field in Spring. -Take the pupils 
out of doors, and draw attention to whatever points of interest 
you can find. 

[Sonieivhat similar observations can be made in the West 
Indies at the onset of the rainy season. The importance of 
ivafer to plant life can then be pointed out.] 

You ought to go over the ground alone previously and 
take notes of the objects you think most interesting and 
instructive. At this season attention may be drawn to-- 

1. Buds, some like those of the ash, not yet started, 
others just started and in the very act of casting off the scale 
leaves. Others like those of the maph^ ami liorse chestnut, have 
formed lengths of shoots already. Diaw special attention to 
the elongation of the internodes from below upwards, together 
with the characteristic folding of leavc.^ in the bud. 

2. Early flowers produced on cert li i trees and shrubs. 

8. The pushing up of shoots from underground stems of 
perennial hedge plants. 

i. The general and particular signs of Spring. 

Studv op Roots. 

Garden peas or beans form excellent material. Dig up a 
sufficient number soon after they have shown tJie green shoot. 
Give one to each pupil. Question them as to the origin of tap- 
root, the origin and arrangement of root branches, the position 
and extent of root-hair region, the naked tip. 

Compare the roots of peas or beans with the root-systems 
of wheat, grass, onions (spring onion), etc. 

Let the pupils make cuttings of young or sappy growths of 
geranium steins, and insert them in well aihated soil in pots. 
In about three weeks the cuttings will strike. 

Remove the soil and see lie'*' each cutting has healetl and 
formed ‘adventitious’ roots. Draw attention to badly healed 
specimens and question as to the causes of failure (if any). 

Impress the importance of using a sharp clean knife, of 
making a level cut, of inserting with right lirmness, in open 
and Avell drained soil, and of keeping the soil suitably watei-ed 
(but not soaked) and at a proper temperature. 

The origin and grow th of roots on cuttings may be observed 
on the ends of willow twigs suspended in Avateiv by means 
of cork or cotton wool. 

Put fragments of Avater-cress in bo>vls of water kept at the 
temperature of the room, and observe the origin of roots from 
the nodes. Get the pupils to note the time of their appearance. 

Movement of water in plants. Take a leafy shoot from any 

or shrub, put it in a vessel of Avater cukmred red Avith 
ebsin, and keep it in a Avarm room for tAveVve hours or so. 
(Several kinds of shoots may be so treated.) 
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[Whilat almost any shoot will afford fairly good results^ 
the colouration is excellently shown in plants with semi* 
transparent stemsy such as balsamsJ] 

Get the pupils to observe that the veins of tlie leaves are 
red. By question in them, make them see that the coloured 
water passed through the stem into the network of veins. 

Distribute short lengths of the treated shoots, and ask the 
pupils to discover the exact pathway taken by the water by 
making transverse and longitudinal sections. Make a bold 
drawing on blackboard, leaving rind and pith uncolonred and, 
by means of an experiment, indicating the position of woody 
tissue by the use of the red chalk. 

Follow this up by answer- 
ing by means of an experiment 
the question, ‘ Why does the 
Avatcr move along the woody 
tissues and fill the “ veins ” of 
the leaf with watery sap?’ 

Fix a rapidly growing 
young shoot in a bottle of 
water by means of a sound 
cork, then balance it exactly on a rod against a bag of sand. 
The bottle and shoot will get lighter and the amount of water 
in the bottle will decrease. Why is this? Get the information 
by questioning the class. 

Put a large leaf under an inverted tumbler on a smooth 
table. Expose it to strong light. Put another under a tumbler 
ill the dark. Compare appearances after an hour or so. Ques- 
tion the pupils on the results and get correct answers. 

Explain the importance of transpiration and show how 
forests for example, iuHuence the physical geography of the 
district. 



THE CULTIVATION OP ORANQES. 

In the Journal of the Royal Horticultural Society (England) 
for April 1901, there is a lengthy article by Sofior Alino, F.R.H.S., 
on ‘The Cultivation of Oranges,’ of which the following 
simimary has been prepared by the Hon’ble Francis Watts, 
B.So.. F.r C., F.C.S. :~ 

The writer urges the importance of the systematic applica- 
tion of artificial manures in orange groves or orchards as being 
essential to profitable cultivation, and devotes his remarks 
almost entirely to the seleitioii and use of riiitable artificial 
innnures, little being said about general cultivation. He points 
out that the orange tree is capable of adapting itself to a gicat 
variety of soil'*, but where irrigation is practised the writer 
prefers soils conqxi^'ed mainly of siliceous sand with some lime^ 
and clay, having a good depth, and capable during the summer' 
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of i-eceiving copious iri-igatioii. . . . Tliis soil is valuable prin- 
cipally f()r its physical i)r()pcrtit*s, aiul, in a lesser degree, for 
its chemical com|Josition. 

In order to fix on tlie ri^lit fertilizer and to use it eon’eetly, 
says the writer, one must be a(<|nainted with the composition 
of the plant, its necessities, the<|uantity and (*ondition of its 
products, tlie composition uf the soil and the class of vegetation 
upon it. By these means we may know with an absolute 
certainty wbat elements sliould be employed and in what 
ijuantities, althon^^fh later on he expr<'sses tlie opinion that this 
method is not entirely trustworthy, and giv<‘s instances of its 
failing in the ease of soda, of lime, and of imtash. 

The average results of many analys<\s by the writer, cf 
various parts of the oranges tree are given. 



A’ ilntfjfn. 

Phitsphnrii' 

avi(L 

Pi) lash. 

Total 

ash. 

Fl esh Fruit 

()-2S 

010 

o:ks 

:'>*2l 

hh esh Leaf 

0 70 

0 10 

o:5S 

0*00 

Fresli Wood 

0-7() 

0*30 

o*7:{ 

700 


The maniirial substance- rtanoved in tiie fruit art' i*(»garded 
as the measure of (he rcupiirc nu'iits of an orange ore'hard. On 
the sutiposition 1 hat a hectai*e of orange groves (‘.M71 acres) 
with about 2o() trees, produce's .‘i0,000 kihis. of fruit, 

according to tlie above analysis the' crop eeintains : 

Nitrogen 1 1 I kilos. (231 J Hi) ov TOiJ cwl. pei* ae're'. 

Pheisphorie* ae'id 12t) kilo>. (*Jt>l! Ih) or I'hS 

Potash I I 1 kilos. (2:)1 j 111) or PO:i 

and it will be necessai'^ to le'lurn the* above* eleme'iils le> the seiil 

in one form e;r anollu'r if om* wislie^^ that the' tree‘< should neit 
giv'e Nva\^ foruaiit of imm i-hme'iil . woi le'axe* off yielding an 
abunelant cre)p of good ejnaiity. Hearing in niinei l-he a foi’e-aid 
lignri's, the l * e‘orelie*al feirmnla of a perfect ehe'inie*al fertillze*r 
for the eiiaiige^ per he'e tare (2171 acres) will thus be* : - 

Nitrate of seMia 700 kilos. (1, (>73 Hi) 0‘S!) c*\vt. jier aei e. 

Sutierpho.-pha te of lime 703 kilos. ( 1,33 I Hi) O dO ,, ,, 

Sultihate^ eif pota.-b 223 kilos. ( I0(i 11>) O SO ,, 

It is heiwcvii* edcar ll»a» this formula eanm>t be ligidly 
adliered to; it must be modilied in e'aedi jiartieulnr ease*, in 
aecen*dance with tlie eompo^itimi of the? se>il. and tlm nature {>1 
the vegetation of the* orcliarel. The? formulae? which will be 
given further em are basiul on thi'^, anel mexiitieMl in aecoreiance 
with the t'Xperieiiee of -ome year^. 

Some interesting remarks are* miuie as to the e'lTc^*t of 
various plant feiod substances utmii (he tree ami upon the fruit. 

Au excess of nitieigen produces an exubmant growth of 
-wood and foliage, wJiicli nselc.s.-ly deprive the .soil of mineral 
salts, whilst the resulting friii» is very coarse and thick- 
skinned with little sugar or anrnia and of bad keeping 
capacity. Tlie time of ripening is also retaidefl and it is 
nec'essary to consider whether this is or is rot convenient. If, 
on the contrai'V, phosplu>ric a<'i<l is ttro abundant, the fruits 



232 


are small but numerous, well flavoured and aromatic, with 
tbin skin and poor pulp. When potash is super* abundant, the 
tree <loes not grow very large, but the fruit is juicy, sweet, 
and of pleasant Havoui*. Accordingly none of these three 
eleuienls takes the place of a complete fertilizer : they com- 
plement each other ; they counteract each other’s bad cpialities 
and bring out the good ; and if used together and in proper 
proportions, they produce the desired result. 

The following formula is given for a fertilizer for young 
trees : — 

Sulphate of ammonia 300 kilos. (001 lb) 2*72 cwt. per acre. 


or nitrate of soda 

375 „ 

(827 „) 3-40 „ 

>> 

Superiihosphate of lime 

8(H) 

(001 „) 2-72 „ 


(Uiioride of potassium 

(10 

(ia2„) -54 „ 


Sulphate of lime 

250 „ 

(551 „) 2-20 „ 

»• 

Sjilphate of iron 

100 „ 

(220 „ ) -90 „ 



The use or non-use of gypsum in this formula produces very 
different results. When gypsum is employed the result is many 
little branches and much foliage ; but the small branches are 
useless; they have little siibsta»ice, and the leaves are large 
and tar apart. Tlie sulphate of lime somewJiat lessens the 
expansion given to the plant by the nitrogen : consequently the 
shoots are not so long, but stronger, stouter, and better formed, 
and the leaves numerous, though of smaller size, closer grown, 
and more strongly united to the shoots. Various formulae 
are then given u liereiii such materials as pigeon dung, guano and 
horse dung are employed in combination with and, in part, 
substitution for the above substances. The advice is given to 
employ organic nianuros not oftener than in alternate years. 

Except under the special conditions of the soil which make 
it necessary to deeiile for the exclusive use of the nitric or 
ammoniacal nitrogen, it is better to apply both forjus of 
nitrogen. In February 200 kilos. (^41 IbJ per hectare or 
1*51 cwt. per acre of sulphate of ammonia, and in June 200 
kilos. (551 lb.) per hectare or 2*35 cwt. per acre of nitrate 
of soda. 

This again is followed by formulae suggesting the use of 
such substances as pigeon dung, sewage (dry), chrysalides of 
silkworms, sardine or other fish guano, horn and hoof parings 
(ground), and horse manure in part substitution for the above 
manures. 

The somewhat startling theory is put forward that old 
orange trees are often unproductive on account of an accumu- 
lation of an excess of potash or lime in the tissues of the leaves 
and young branches, thus forming a kind of mineral net work 
at times so thick as to impede the circulation of the sap. The 
tissues become mineralised to excess, almost petrified, and this 
is an obstacle to the proper life of the plant. It is well in such 
eOrses to apply a fertilizer in which nitrogen and phosphates 
predominate; the first to accelerate the movement of the sap^ 
and the second to promote the formation of new ceils, and 
conseqiieutly that of new tissues, at the same time facilitating 
flowering and friictilleation. When the new tissues have gained 
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a predominance over the petrified ones, tlie vital activity is 
strong, and the tree grows again under normal conditions. 

The use of manganese as a manure is recommended as a 
remedy for this ‘ petrified’ condition of things, and manures are 
given containing a substance unknown to the writer of this 
article, namely, ‘ superphosphate of lime maganese (say, calcium 
of maganese).’ As there is uncertainty as to the writer’s 
meaning in this connexion, the reader is referred to the 
original article. 

Orange trees with much wood, leaf and flower, but 
little fruit where the paucity of fruit is not known due to the 
variety of the orange but to defects in the soil, may owe their 
lack of fruit to a deficiency of nutrition, or to a deficiency of 
the phosphates which promote the fecundation of the ovary 
of the flower ; or to the exaggerated predominance of nitrogen 
which by excessively expanding the sexual organ of the flowers 
produces its abortion. Whatevei be the cause we must employ 
a fertilizer in which phosphates predominate. Nitrogen should 
be applied in small quantities, and if the leafage is excessive it 
may be omitted altogether. The use of sulphate of lime is 
beneficial, because the tree absorbs the greater part of ilie lime 
which, mineralising tlie tissues, modifles the exre.ssive growth 
of the green organs, and makes the saj), now enriched by the 
phosphates, direct itself to the flowering parts or to the fruit- 
bearing branches. 

It is advised that the whole of the nitrogen should not Ix' 
given in one appli^'Ution but divided into two, part to be given 
in February and part in June. Suggest ions are made for tlm 
ha‘»teiiing or retarding of the ripening of the fruit by applying 
artilicial mannres earlier or later, thus cuiitrollirig tlie crop. 

Throughout the article there is no reference to t‘xperi- 
meutal results, everything is stated empirically. This is to be 
regretted as in the absence of tield results one is at a lo.ss to 
know how much weight to attach to the writer's view.s. 


INSECT EPIDEMICS. 

In the study of insect life, few things are of greater interest 
than the abnormal increase of a particular species, far beyond 
its usual limits. When this occurs in the case of an insect [lest, 
the question becomes of greater importance owing to its Pear 
ing on agriculture, and it is then more easy to make observa- 
tions as to the causes of this increase and the conditions that 
accompany it. 

In closely studying the fauna nf any locality, one observes 
constant changes in the relative numbers of the different 
species : an insect may be scarce for a long period, and then 
become abundant ; and, ecpially, a species usually plentiful 
may decrease almost to extinction. There is constant variation 
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in tliib respect, and it is seldom possible to obtain any glimpse 
of the causes of these variations. With regard to insects that 
are confiiu*d to (‘roi)s, tlie matter may be very different. The 
re:5ular vai iation in the niuiibers of such a pe^t as moth-borer 
in sugar-cane soon becomes a))parent, and the causes of this 
appear to be so simple that one is tejiipled to ascribe it almost 
wholly to the wci k of the egg ])arasitc‘s (see Weaf Indian 
BidU lin. Vol. 1 , p. oKi.) Probably many other cases, if studied 
sufficiently carefully, could be shown lo be due to similar 
causes, and in many carrcs of pests in various parts of the world 
the causes of sud<l(‘Ji increase and decrease are well established 
and familiar. 

During the past 3’ears, there iiave been somt.* interesting 
cases of rat)i<l insect increase in the West Indies. Some are 
very sudden, tlic iiisect api)eariiig in great numbers almost at 
once, only later to decrease eciually suddenly'. A familiar 
instance can bt' found in the sweet i)Otato worm. {Proioparce 
cinijidatu, Pabr.) Planters of iJarbados and Antigua will remem- 
ber the hoi'des of worjns which appeared, ate the potato vines, 
and soon disappciared : in some cases thi‘se worms re-appeared 
once and i»crlia))s twige, but presently tlujy vanished to 
re-apj>ear no more that sea>rm. How do thes(‘ things happen ? 
Tlni answer to thismigiit have betm found had we been able 
to observe very closely. It is possible to hazard an explanation 
if we suppose tliat as the young sweet potatos came up, there 
wore a few moths rea ly to lay eggs. Each lays some hundred 
or more eggs, (h tted about the potato holds, and since the 
worms that hatch are not many and it, re scattered, they escape 
the observati(»n not only of tln' i)lantcrs, but of tln^ blackbirds 
and otlmr enemies. There will then soon be some hundreds of 
moths from those worms. Suppose the majority of the females 
escape tlicii* enemies and lay eggs all in one locality. The eggs 
arc not seen : the planter dotvs not connect the ' Harry booby’ 
niotliylie sees at nigJit with an apt)roaching attack of the potato 
worm ; but in a few days these eggs hatch and vast numbers of 
worms are now scmi. Js(»t only does the i>la liter see them, 
but also the birds, toads and iiisetrt enemies, ehielly parasites, of 
the woiins. IMaiiy of the >vorms doubtless ilie, but there arc 
so many that large numbers survive, are able to become moths, 
and if they remain in that locality they w ill give rise to a second 
horde of worms. In llu' case of the v^eeond horde, there are, 
probably few er chances of any surviving : tlieir enemies have 
been attracted by the previous attack ; their [larasitcs are 
probably enormously abundant from their inerciise in the 
previous horde, and we can understand how the vseeond horde is 
possibly extermiiiateil. Should it survive in part, w^e get a 
third hoide of worms, and tliis is usually the last. Their 
enemies and iiarasites are too strong. Few caterpillars escape, 
and the few that do turn to moths are barely sufficient to 
propagati^ the species. This is probably a very approximate 
idea of what actually takes place. Enemies and parasites are 
here the factor that puts an' end to tJie sudden increase. 

In other cases, another factor may be lack of food. Possibly 
this has a great bearing in the case of the St. VTuceut arrow root 
worm., {Cidpodvs ethliuSi Cram.) Obviously, if the sw^arms of 
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worms absolutely eat all tlio arrowroot U avos, the butterflies 
will have nowhere to lay their eggs aiul tlie post is bound to 
decrease. 

In both the above eases, the suddenness ol* the attack is a 
striking feature, and tliis is so in many of tim ea'^es where an 
insect increases far beyond the normal limit.. A similar case was 
found in 1001 in the attaeks of the (fijinea-giass motli {Rvmigia 
rrixindft, Kabr. j in S in hY‘rnando. Trinl<lad. whei*(‘ a. eonsiileral^h' 
area of grass is I’oported 1o have biam eatim by hordtis of eater- 
pillars. This attack was alsci seen in (b*(ma(la latcn* in that year, 
and has this year been observt'd in Haibados. It woidd appeal 
as if a ,s‘/n. 9 /c (*aus(‘ might nmhn'lic' tln^setlnee at lacks, similar 
(*onditir)ns or change of conditions ]nialnci*)g similar ('(Tt‘cts in 
three sej)arate loealUh's. Mi. Hart was of ()))inion llu^ eansi' oi 
the 8an Fernando ontbr(\ak might Ix' drought, but this >vonld 
not apply to (Irenada in 1001, or Biibaiios in tlu' mitirlle of 
1002. l’rohabl>' w1um*(» an outbreak cannot, bi' stinlical very 
carefully for a eon-jidmabh^ p(‘riod of iim(\ it is n>(‘I('ss to specu- 
late as to its origin, Ihotigh w(‘ might fnaimmtly avi*rt> such 
outbreaks eonld wo asca^rtain the causes that haul to tliem. 

Some insecd. at t.ieks, instead of Ix'ing iri*('gnlar and siuhleii, 
roen?’ ^vit]l something appro/udiing ju'gnlaiity. Such a case is 
found ini the crtterpillar of t!n‘ fid Hi' wo )d moih 

Hubn.) ; though perha])s not entirely ri'gidar and 
periodic in its occnrrenci*, this ins«*('t dcninli's tln^ rahlle wood 
trees twice a year in Harbados, di'^ar p<'aring again afli'r ('adi 
outbreak for some month''*. Tlie moth who^e caler))inai‘ eats 
lilies (hji(/hisa)i<d l(t cotutygU hf i}<. S(*pp.) is another fairly r(‘gnlar 
visitor arid there an^ other common but unimjioi (ant eases of a 
like nature. 

In other instances, tlio increase of the iu'-i'ct is sIoav and 
gradual. The occurreinx* of thi*ips in (iitmada on cacao is 
probably a case of a native insect sIoa\ ly becoming more for 
more abundant From natural <*auses. Had tin' thrips not 
attacked cacao, its imn-case word<l not liav<* b(*('n obsei ied, for* 
we are seldom eonseions of tire inei*(*as(' of ins(’cts other* than 
those that attack oirr* ci*ops. Since tire thri))s was found nn 
cacao, its incr'casc* was presently rroticed and tin* accounts given 
point clearly to tire slc'ady spri\*id and innIt iplication of th('se 
iirsects. As has b(*en poirrtecl out, ( IT/.s/ /uf//nrr. /b(//rY/u, Vol. 
JI., p. 183) this may liave brx'ii diitj soh*ly to the destrnction of 
its native food ])lants with eorr<‘-;])omling alnindancc' of a ]>Iatit 
to which it I'asily adapted itself, (’asr's somewhat similar to 
this a])pear to Ix' bnind in th(^ sci (*w worm of St. faicia, and tin* 
gi\aashopper\s of 8t. Kilt's, ihongh it is not ))o-.sil)h' to estimate 
the eau.ses to whi(;h tliey ar*e rliK*. 

From these eas<vs, it can r*eadily bestam that evrn y outbreak 
of any insect pest is of pegnliar iirtei*est from tlrtr light it thr*ows 
on the conditions of insect life genei'ally. lTnfor*tnnat(^ly, they 
can only be studied on the spob Planters aird otlrcr s who have 
opportunities of observing can (U) mncli in this way, and all 
observations of this nature ai*(3of iirterest and value. 

The West Indies have not expeiiemed any outbreaks 
similar to those which have occurred elsewhere, and this is 



286 


posftibly due to the fact that these Colonies do not form part 
of a large continental area, but are isolated islands, ^s an 
instance of the damage done elsewhere by insect plagues, we may 
cite one, that of Massachusetts, where from 1893 to 1898 
$800,000 were spent in fighting the Gipsy moth, an insect intro- 
duced by chance from Europe. It is to be hoped that the West 
Indies may never be visited by such a pest, there being a 
sufficient variety and number here already. 


THE ^ GREEN PAGE ’ MOTH. 

( Uranut leihis = Cydhnon leiluH.) 

The following account of a familiar West Indian insect is 
from the pen of M. L. Guppy, Junior, of Trinidad. The 
observations recorded are of interest as throwing light on the 
life-history of this moth, thereby filling a gap in our rather 
scanty knowledge of West Indian insects. In the Agricultural 
Neica ('the fortnightly review of the Department) Vol. I., p. 50, 
there appeared a short note on this insect under the title of 
the ‘ Blue Page ’ moth, identified as Urania sloanuH. S{)eeimens 
were sent to the British Museum (Natural History) for confirma- 
tion of this identification, but Sir G. P, Hampson has deter- 
mined them as the Green Page, Uran ia IHlus. The note referred 
to on page 56 has been corrected on page, 168 of the same 
volume of the Agricultural News. The insect referred to in 
these two notes is the one here dealt with by Mr. Guppy ; — 

This insect appeared in immense numbers in Trinidad 
during the months of July, August and September of 1901. 
The moths seemed in many places to have taken up their 
quarters, instead of flying in their usual business-like manner, 
never in flocks, but singly and all in one direction. In certain 
places I was very suspicious of their homelike appearance, not 
observed by me before, and extremely puzzled at the fact that 
though there were such numbers flying in the usual manner, 
a few were taking things easy, and. as I observed in Tunapuna, 
appeared to be depositing eggs. This surmise proved correct. 
Still my opinion is that the green page moths in Trinidad are 
mainly migratory, but that here and there an erratic female 
deposits eggs on the food plant in suitable places. The 
majority come over from Venezuela in immense numbers 
beginning in July or August, and after collecting like swallows 
at various points along the coast, they return to Venezuela 
in October or thereabouts. Some years very few are seen in 
Trinidad, but throughout the year solitary specimens ,may be 
seen here and there far apart along the borders of high woods 
One may see only a single specimen in a day’s ride. 

In Tunapuna on September 13, 1901, after observing how 
attentive some of these beautiful insects were to a certain 
creeper, (kindly identified for me by Mr. J. H. Hart, F.L.S., as 
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Omphalea inegacarpa, Honisley) I was fortunate enough to find 
about a dozen eggs, and altliougli I seareheci high and low 
for more eggs, I never found more than six or thereabouts, and 
there was notliing to show t]»at there were many larvae about. 
At any rate I only found two. 

(-ydimon iriliLH is the typical species of tlu^ genus. It 
was first figured by Madam Merian as early as 170 .’). She 
shows the larva as possessing long branching spines • as hard as 
iron wire.' This, however, is incorrect. 

The egg is spherical with a circular si)ace at the top from 
which rise twenty odd longitudinal rib.«. The eggs are at first 
pearly white and yellow later. 

The larva (which has the usual sixtetm logs) is white (or 
faintly tinted blue) nith elev^en transsunse bla(tk lines and a 
fine, sparse down. The head is black. After the first moult 
the head becomes yellowish rt»d with black dots, and on the 
body appear eight, long fine black hairs slightly thickened at 
the tips which are tipped with white. The tinrd and tenth 
segments are now almost entirely black. 

After the second moult two additional long black hairs 
appearand the black transverse lines broaden. Subsequent to 
the third moidt two more long hairs appear projecting over 
the twelfth segment like a pair of tails. The larva now 
shows a lateral row of white spots and the fii^t segment 
is black and red. The body is by this timt^ black and wldte 
with irregular transvei.se wavy lines and white aicns edg(‘d 
with black. Sometimes the ground (tolonr is greyish-lilae 
with central broad black transverse lines and two dorsal rows 
of white spots. 

After the third moult the ground colour of the hirvat*. 
varies a good deal, but after the fourth and last moult, it is 
usually almost blaek. Probably, however, many lilac tinted 
examples may be found 

The head and feet are always yellowish-red with black 
spots; the thoracic feet of the same colour an l tlie claspers 
almost white. The long hair. s remain througlioiit, black with 
white points The hairs are usually twelve in all, two on each 
segment, from the fourth to tlie ninth, and rcMiiain soft in 
texture. The body is sparsedy ilowny The? larva is two inches 
long when fully grown and of normal form. It is active* and a 
day feeder. 

The pupa is light yellowish brown witli black dots and lines, 
and is formed in a light and roojny cocoon of yellowish-r<Ml silk 
through which it can be seen. 

The following Cydiawns, all of which inhabit Tropical 
America, are known 

(Mr. Kirby says that the name Urania cannot be retained, 
as it was previously given to a genus of plants*) 


* It will he notioFd ihat Sir G. F. Hampson places the insect in the genus 
Urania. (Fxl. W.LB.) 
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1. Cydimon common in northern parts of South 

America. 

2. C hrafiiliensiH— common m Brazil, very like C. leihis. 

8. C. boisdnrnJii—common in Cuba, the larva feeds on 
Oin phaica triftndra. 

4. C. fidgenfi—oommon in Mexico and Central America, 
remarkable for its migratory habits. 

.5. C. s/oan I/s— confined to the island of Jamaica, the 
smallest of the genus. 

Ontphalra friandrff yi/^lds a sweet and wholesojne fruit 
caller! the Cob or Ilag-imt in .Jamaeia It forms a tree about 
fifteen fr^et idgh on the samly shore, of (/iiba. 

The imago of C/yd/ari/i /r/V/AS* is very fond of * black sage’ 
fiowrns and other small white fiower> that grow on low shrubs. 
1 have seen tliem sueking tlir‘ flowers in hundreds on a long 
‘ black sage' h<*dge in Cnnnto. 


THE GUINEA-GRASS MOTH. 

{Romigia repanda, Fabr.) 

In July 1901, Mr. J. II. Hart, F.L.S., Su])erintendent of the 
Royal Botanic Gardens, Trinidad, forwarded some specimens of 
a moth found to be destructive to grasses at San Fernando, 
Trinidad. Examines were forwarded to the British Museum 
(Natural History J for identification, and were determined as 
Remigia rejmnda , Fabr. Mr. Hart reported on the occurrence of 
this pest at San Fernando* and estimated the loss at 70 per cent, 
of the food value of the grass crop. Later in the year a report 
was received from JMr. W. E. Broadway, the Curator of the 
Botanic Station, Grenada, of the damage by caterpillars to the 
grasses at Government House, in that cohniy. Mr. Broadway 
sent specimens of the caterpillars and of moths raised from 
them ; they proved to be identical with the Trinidad siKcies. 

During May, Juno and July of this year tlie same insect has 
proved tniurious to Guinea-grass {Pa.nivum aiaximxmu Jacq.) 
in Barbados. It was probably at work also in 1901, as Dr. John 
Hutson, M.B., noticed the rvttack of a caterpillar on Para grass 
{Faniciitn nmficum^ Forsk.) in Bridgetown towards the end of 
1901 ; but no notice was taken of it until in May 1902, it com- 
menced more serious destruction. The Rev. N. B Watson, B. A., 
of St. Martin’s, Barbados, has reared the insect from the egg and 
followed it through its stages ; liis observations are here given 
in full : — 

Egg — The eggs of this moth are deposited in masses of forty 
to sixty close to the midrib on the under surface of the leaf blade. 


Report on Caterpillar Plague in Pnradhe. San Fernando, July 8, 1901, 
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They are small, yellow ish-browa, and are easily visible without 
the aid of a glass. (Tncier an ordinary poeket lens, they are seen 
to be melon -shaped, resembling miniature fruits of the sandbox 
tree (Hvr a crepitans) with ribs like the meridian lines of a 
globe running from the base of the micropyle at their apex 
outwardly, and downwards along the sides to the base of tlnar 
attachment. When mature, the eggs are of a dark bluish-gray 
colour, when hatched, the empty shells are met:iHic ash-gray. 

Lrfem~rn five days the tiny caterpillar emerges from the 

l^y boring its way through the side of the shell just below 
the micropyle at the apex. On hatching, it immediately 
atta/ks its food, and does not. begin upon the empty shell from 
wdiich it has emerged, as is the larval habit of most lepidoptera. 
Its size at tliis time is V(‘ry minute, searcely ex»*eeding of an 
inch, but in five days it will have grown to the length of { inch. 

In twenty days, when it hns attained its full size, about 
l\ iiu'hes, the caterpillar becomes uneasy, (jnits its food, and 
wanders from leaf to leaf in search of a eonveniimt situation for 
its pupation. When a suitable leaf is foiiml, the larva at once 
begins to prepare for its metamorphosis by spinning for its 
protection a delicate, but strong pocket of silk of the same 
colour as the egg— on the inner and concave surface of the leaf. 

Two days are recpiired to weave its cocoon and change into 
tlie chrysalis. 

Papa— The chrysalis, which is of an inch long, is at 
first of a light amber colour, but grows darkin* as the future 
moth within is developed. The pupal state lasts but six days, 
during whicli time, suspended Jiead*dow awards, it remains 
inactive, save for an occasional wriggle of the abdomen to scare 
off intruders. 

Itrutgo— At the end of six days, the delicate and transparent 
skin bursts open across the thorax, the moth (piickly comes forth, 
and clinging to the side of its cocoon, remains tliero until its 
elongated abdomen is contracted, and its moist and crumxded 
wings are expanded and dried. Like the woolly-])yrol moth 
(Tliermefiia gntiDiatalis) these moths are not all of the same 
colour, nor are they similarly marked. Mutlis from the same 
batch vary from light-brown-rod to dark-gray. Their eoh»nrs 
are always sombre and the markings faint and obscure The 
antennae are elongated and filiform. In the female, the tibia 
and tarsi of the posterior pair of legs are scoinform ; in the 
male, the femur and tibia of the two posterior pairs of legs are 
spinose. 

The moth lives six days. 

June 4, *02 Egg 5 days. Attached to under side of leaf, near 

midrib. 


Larva 20 „ 

Feeding on the leaf. 

9 

»> -x >> 

Building cocoon and pupating. 

Pupa 0 „ 

In C4> * 0011 , which is partly enclosed 
by leaf. 

Imago 6 „ 

Paring and flying about to deposit 

89 „ 

eggs. 
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This insect is recorded from Trinidad by Mr. W. J. Kaye, 
P.E S., 0) and he states its range to be ‘ Bra/al, Jamaica, Canada 
Central Africa/ 

Sir George P. Hampson <2) records it from St. Vincent and 
Grenada among the specimens collected by Mr. H. H. Smith. It 
is probable that the insect is to be found throughout the West 
Indies. Another species (Remigui dinaeverans, Walk.) is recorded 
in Jamaica by Mr. A. G. Butler <3) and in Dominica by Mr. H. 
Druce, <4)aud a third, llemigia lafipea. Green., in St. Lucia, 
Dominica and (Grenada by Sir George F. Hampson.^2) 


SCALE INSECTS OF THE WEST INDIES. 

BY H. MAXWKLL-LEPROY, M.A., P.K.S., F.Z.S. 

Entomologist to the Imperial Department of Agriculture 
for the West Indies. 

I have to acknowledge, with many thanks, the assistance 
rendered to me both by collectors in forwarding specimens 
and by those students of this group who have kindly assisted 
in determining the species. 

To the Curators of the Botanic Stations I am indebted for 
much material sent me by Mr. Broadway Prom Grenada, 
Mr. Powell from St. Vincent, Mr. Moore from St. Lucia, 
Mr. Jones from J)ominica, Mr. Jordan from Montserrat, 
Mr. Sands from Antigua, and Mr. Lunt from St. Kitt’s, In 
Barbados, I owe sneciinens to many contributors, above all to 
Mr. J. 11. Bovell, P'.C.S., F.L.S. 

To the courtesy of Dr. L. O. Howard, United States 
Department of Agriculture, I owe the determination of material 
by Messrs. C. L. Marlatt, T. Pergande and P. Kotinsky. 
Mr. T. D. A. Cockerell has readily given assistance in literature 
and in reporting on doubtful species. Mr. E. K. Green, F.K.S., 
sent a valuable series of Coccids from Ceylon, Mr, .1. H. Hait, 
P.L.S., kindly sent me the Trinidad Coccidae determined by 
Mr. Cockerell, and to Mr. P. Watts, B.Sc., P.I.C., P.C.S., 1 am 
indebted for Mr. G. A. Barber’s Antigua Coi^cidae, 

INTRODUCTION. 

The following pages are written primarily to record the 
species found in the smaller British West Indian islands, with 


(1) ' Lepirioptera 
SoHeiy, ' ' 


_ . ^ Heterocera of Trinidad.* Xi'an ftmUons Enfomoloaical 

, Ix>ndon, 1001, p. 115. 

(2) * Moths of the I^esser Antilles.* TransaHions Entonidogicnl Society, 
London, 1808, p. 25. 

(3) *On a small collection of L^idoptara from Jamaica.* Proceedings 
SSootogiaU Society, London, 1878, p. 4W. 

(4) * On a collection of Heterocera IromPominlca.’ Pi'occedings Zodtogienl 
Society^ London, 1884, p. 321. 
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the observations made during the past two years’ work. It has 
seemed desirable to bring together all records of scale insects 
throughout the West Indian islands, and I have therefore 
included the species recorded from Trinidad, Jamaica, Porto 
Rico, Cuba and Guadeloupe. 

The island.s constituting the whole West Indies form a 
mugh semi circle from the Southern United States to the main- 
land of South America, and may geographically be classed 
together. Zoologically we may divide them into three 
groups 

(1) The Greater Antilles, including Jamaica, Hay ti, Cuba, 
Porto Rico and the islands as far as the Anegada channel, the 
fauna of which may be most closely allied to that of Florida 
or Yucatan. 

(2) The Lesser Antilles, from the Anegada channel south 
to Grenada, including the British islands St. Kitt’s, Nevis, 
Antigua, Montserrat, Dominica, St. Lucia, Barbados, St. Vincent, 
and Grenada ; the French islands Guadeloupe and Martinique, 
and various smaller islands. 

(3) Trinidad and Tobago, reckoned here as belonging to 
the mainland of South America. 

All the observations recorded in the following pages refer 
to theCoccids of the ‘Lesser Antilles’ as here defined. Probably 
these islands form a fairly definite zoological area. The very 
striking evidence of the land mollusca fully upholds this view, 
which is supported by the geographical evidence and by general 
zoological considerations. 

At the present time we cannot generalise closely as to the 
Coccid fauna of the whole region. The records from Hayti, 
St. Domingo, Cuba and Porto lli(;o are too meagre, nor have 
I been able to obtain information as to the Coccidae of Guade- 
loupe and Martinique, Possibly this paper may afford a useful 
summary of our present knowledge, serving as a basis for 
further work. 

An attempt is made to distinguish native from introduced 
species. The increasing spread of species over the globe renders 
this a hazardous task, but in view of its importance, the attempt, 
even if not successful, may be of value. 

Information as to the destructiveness of these insects has 
been published in Scale Insects of the Lesser Antilles in two 
parts, issued in the pamphlet series of the Im])erlal Depart- 
ment of Agriculture for the West Indies. 

LITERATURE. 

The Coccidae of the West Indies have received able treat- 
ment at the hands of Mr. T. D. A. Cockerell, and I have in the 
succeeding pages no new species to add to those he has 
described, though some are awaiting further investigation. 

A summary of Mr. Cockerell’s observations is to be found 
in the Butletin of the Botanical Department, Jamaica, in a 
series of articles extending from February, 1893, to May, 1898. 
These summarise the observations on the scale insects of all 
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the West Indies as then known, and I have added no fai.*t8 
with regard to the Coccidae of either .Tamaica or Trinidad. 
The technical descriptions of Mr. Cockerell’s new species 
are to be found in a variety of publications, far too many 
for me to attempt to enumerate. With Mr, Cockerell’s assis- 
tance, I have been able to give a reference under each 
species to the original, or to some authentic description. 

The CoccUlae of Trinidad were dealt with in an appendix 
to the Trinidad Bulletin of 4pril, 1806, and the Coccidae of 
Grenada in an article in the Journal of the THnIdad Field 
Naturaliftfn Club, Vol. II, No. 12, 1896. 

For a more complete list of the observations of 
Mr. Cockerell the reader must consult the following publica- 
tions (1892-08) 

Journal of the InaUlute of Jamaica. Journal of the 
Trmidnd Field Naluralinfs (^lub. TranHuc lions of the Ameri^ 
can Entomological Societg, F ntomolog ini ' h Monthly Magazine, 
Transactions of the Entomological Society of London, The 
Entomologist, Insect Life, Psyche, The Entomological Maga- 
zine. The (Uinadian Entomologist, The Ento)noloyicnl Neivs, 
Science, The American Naturalist, Science Gossip, 

Mr. A. C. F. Morgan has made observations on the (^occidae 
of these islands, recorded in the Entomologist* s Monthly Maga- 
zine^ as has also Mr. F. W. Douglas. 

Mr. Cockerell’s observations on Coccidae outside of Jamaica 
were from specimens sent him by various collectors including 
Mr. J. H. Hart, F.L.S., Mr. F. W. Urich, F.K.S., Mr. L. Gupi)y, 
Mr. W. E. Broadway, Mr. C. A, Barber, and Mr. W. Lunt. 


rjST OP SPECIES. 

AspinioTUs. 

1* Aspidiotns (Selenaspis) articula.tus, Morg. 

A. C. F. Morgan, Entomologist* s Mi}n1hly Magazine^ 
August 1889, p. 352. 

A native of the neotropi<?al region, described from Denierara, 
since found in Brazil (Hempel), Mexico (Ckll), the Southern 
United States and recorded under glass in England (Newst.). 

It occurs abundantly throughout these islands ; in Jamaica 
it is a serious enemy of citrus plants and palms (Ckll), in 
Purto Rico Mr. A. Busck found it on orange, whilst in all the 
Lesser Antilles it occurs but rarely on palms, though commonly 
on citrus. It has a large number of food plants, both habitual 


* The species are numbered in onier In two series. The numbers in 
brackets rer^r to the whole series as found in the West Indies, the open 
numbers oplt denoting the species found in the lesser Antilles, - (H. M. L.) 
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and occasional, the fonner including Liberian colTee, tamarind 
Galba^ Taber navmoniana^ etc. 

It has a curious habit of living on either side of the leaf. 
Most ( occidae prefer the under side, but this species is coniiuonly 
found on the u[)perside, exposed to the sun. \o males appear 
to occur. 

2. AspidiutUfS (Kiuispidiotus) hiforniis, Ckll. 

T. IJ. A. Cockerell, Oardetters' Chemiivle^ 

May (), 181)3, p. 548. 

This species is as yet recorded only from the West Indies 
and Central America. Mi*. Cockerell describes it from Jamaica 
and Trinidad and it has since been found in Grenada, 8t. Lucia 
and Antigua. Its food plants arcconlincd to orchids, on which 
it Nvas probably ini])orted to the three latter h)calities. It is a 
harmless species, inertiasing slowly in number. The male .scales 
occur in about ecpial number with the female. 

(3) *vf;r. (\tUlnjae, Ckll. 

T. 1). A. C^ockerell, tin rdeners Chi\fnirli\ 

May 0, 181)3, p. 548. 

Described from Jamaica. 

(4) var. OdoniofjUiHHi, Ckll. 

T. D. A. Cockerell, (iardeiurH Chronicle, 

May (), 1893, p. 518, 

De. scribed from Jamaica, 

3. (5) Aspidiotns (Knii^pidiotiis) c(/donlac, Comst. 

J. 11. Comstock, He port U ailed iSlatcH Depnrlnient of 
Agriculture, 1880, p. 295. 

A doubtful neotropical sjiccies, described from the United 
States, recorded from Samoa (Mask.), Ceylon ((jrreen)and since 
found in Barbados, Montserrat, Antigua and St. Kitt’s. 

It i.s a curiously shy sjiech^s as a rule, found in small 
numbers on the lower [lai ts of the stems of the grape vine 
and Canavalia, 

Only in St. Kitt’s has it proved numerous, infesting Central 
American Rubber {Caatilloa eUudiea), guava, Muehlenbeckia 
platydada^ and a iialm (Marlinezla,) 


** The species arc iiiiriihered in order in two series. The inunhers in 
}>rackets reier to the whole series as found in the West Indies, the open 
numbersoiily denoting the species found in the Lesser Atitilles.»<H. M. L.) 



^44 


4. (6) Aspuliot'us (Aspidiella) Hartiu Ckll. 

T. D. A. Cockerell. New North American Coccidae. Psyche^ 
January 1895. Supt. p. 7. 

This West Indian species is so far confined to Trinidad 
(Ckll.), Grenada, Barbados, and Jamaica. It lives on yams and 
eddoes (Diosem^ea and Colocaaia^ inhabiting only the tubers, 
which become covered with the scales if kept for a sufficient 
length of time. How the insects live from one crop time to 
another is not known, and it is hard to understand how succes- 
sive crops become infected unless this species also lives on the 
roots of some wild plant. The uniformly high temperature of 
these regions hastens development, as a rule, and allows of no 
hibernating period, so that this scale, like Aapidioius saccharic 
probably has wild food plants. 

(7) var. Luntii, Ckll. 

T. D. A. Cockerell. Trinidad Bidletin, May 1890. Appendix. 

A light coloured variety, found in Trinidad, was named 
after its finder, and appears to be peculiar to that island. 

5. (8) Aspidiottui (Aspidiella) Haccliari. Ckll. 

T. D. A. Cockerell. Journal hxaiiixde •Jamaica^ Vol. 1., )>. 255. 

This species, described from Jamaica, is probably a West 
Indian species. Mr. Cockerell informs me. that it has been 
recently found in Java. It is now plentiful in Barbados and 
Antigua on sugar-cane and Bahama grass. On the cane it lives 
under the leaf -sheaths, directly on the cane itself, but on the 
Bahama or Devil grass iCynodon Dactylon) it infests the under- 
ground rhizomes. In outward appearance it closely resembles 
the yam scale (A. Hartii) and agrees further with it in having 
the thick ventral scale which remains on the plant when the 
insect is removed. 

6. (9) Aapidiotua (Euaspidiotus) destructor. Sign. 

V. Signoret, Essai^ p. 94. (Aspidiotus fallaxt Ckll. A. 
palmarunif Okil. A.cocotis. Newst.) 

This species, originally described from Reunion, is also 
recorded from the Laccadive Islands (Maskell) and Ceylon 
(Green). Signoret’s description is not sufficiently full and 
Mr. Maskell regarded the distinctive feature of this species as 
the two median lubes being shorter than the others. If this 
character distinguishes it sufficiently from A. hederaea^nd other 
species, this species does certainly occur in these islands. A 
large, series of specimens have been collected in the smaller 
islai^ and whilst some were referred to as A. cicsteuntor, others 
wer#wgard^ as being doubtful. 

All attempts to separate my specimens into two species 
fail completely, and I regard them all as A. deshnwtor, with a 
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conuiderable range of ya nation as regards (1) compamtive 
length of the median lobes, (2) spinnerets cylindrical or hliform, 
and (8) character of the pupariiiiu. Attempts to separate them 
on these characters give two series for eacdi character, with 
intermediates, but the different series do not corresiK)nd. 

I have compared specimens of A, destructor from Mr. Green 
in Ceylon and from Mr. Cockerell, and Mr. Gri'en examined 
West Indian specimens and pronounced them to be A. destructor. 
All the specimens I have obtained from these islands I therefore 
refer to A, destructor, though careful study of the whole series 
by some later student may show some of my specimens to be 
A, hederae. 

I have also had the privilege of examining the specimens 
ol A, hederae III the collection of Cocctdar at the Division of 
Entomology, United States Department of Agriculture, Wash- 
ington, D. C., and am assured that I have never found A, 
hederae in the West Indies. All my specimens are closer to A, 
destructor than to A, hederae^ and the latter is now rare <ir 
absent from the Lesser Antilles. 

Mr. A. Busck found it in Porto Rico, Mr. Cockerell 
recoi*ds it from Jamaica and Trinidad, Antigua and Barbados. 
It now occurs in Grenada, Barbados, St. Lucia, Dominica, 
Montserrat, Antigua and St. Kitt’s. 

The food plants include a very large unmber of occasional 
ones, besides the cocoa-nut palm, Dictyospenuumj Thrinax^ 
IJydriastele, Hyophorhe, Oreodoxa, Pritchardia, and other 
palms, which are almost habitual food plants. It also infests 
breadfruit, yams, (Dioscorea), banana, Cycas, mango, nutmeg, 
Avocado pear, guava, and other cidtivated plants habitually. 
Male scales occur and the scales of both sexes lie almost 
touching, massed together on the leaves in enormous numbers. 
Mr. Cockerell regards it as a native of the tropics of the Old 
World, and it would not appear to be a native of the West 
Indies. No scale is so destructive at the present time in these 
islands, and it is to be hoped it may not spread to new locali- 
ties in tropical or sub-tropical regions. It should prove a 
formidable pest to greeii-house plants when once introduced. 

7. (10) Aspidiotus (AouidioWa) a urantii. Mask. 

W. M. Masked. Transactions of the New Zealand Institute^ 
1878, p. 190. 

This world- wide si)ecies appears to have been introduced 
into the West Indies ; elsewhere it is known from Italy 
(Leonard!), Australia (Masked), Cyprus (Shipley), California 
(Comst.), Ceylon and India (Green), and Mr. Newstead has it in 
England on imported oranges, probably from the Mediterra- 
nean. In the West Indies it occurs in Jamaica (Ck\l,)^ Porto 
Rico (Busek^, and is now to be found in Barbados, Montserrat, 
Antigua, aud 8t. Kitt's. 

In Jamaica it prefers lignuin-vitae, rarely attacking citrus, 
aud in the smaller islands its usual food plant is the ochro 
(Hibiscus esculenius)^ though it has been found on the limei 
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(Citrous medicn^ var. ucidaX ia Montserrat, Aatigua and 
St. Kilt's. 

As ill Jamaica, it is, in the latter localities, not a common 
pest of the citrus plants which grow so abundantly, its place 
being taken by A, articulatua. In view of the considerable 
range of food plants it has elsewhere and its predilection for 
citrus, its habits here are distinctly noteworthy, and the 
‘ochro’ form, though morphologically indistinguishable, may 
be regarded as a jihysiological variety, 

8. (11) A Hpidiutua (Aomdiellfi) pcrsonattis, Comst. 

J. H. Comstock, Second Report on Scale Insects^ 1883, p. (56. 

A neotropical species, described from Cuba, since found at 
Kew (Green), Mexico and Jamaica (Ckll\ Porto Rico (Busck), 
and l^emeraia (Dongl). It is now common in Grenada, Barba- 
dos, St. Lucia, Dominica, Antigua and Martinique. In these 
localities it infests (^arissa e(hdi% Ficus nilidu, Jaatniniitn 
pubescens, mammee apple, mango and .si*rew-pine. No male 
scales have been found. 

jfc 

0. (12) AapidiolUH (Chrysomphalus) dictyoHpenni. Morg. 

A. C. P. Morgan, EntomologiaV 8 Monthly Maga::ine^ 

1899, p. 352. 

This is probably a neotropical species. Tt was described 
from Domerai'u, Mr. Cockerell has^it from Mexico, Mr. King 
from Canadian hot-houses, and Mr. Maskell recorded it from 
liulia. It has been found in Trinidad and' Jamaica (Ckll.) and 
now occurs in Grenada and Barbados. 

A variety, ormic, is found in Demerara t.nd Brazil and 
Mr, Newstiad finds it in English hot-houses. lam uncertain 
whether it can be said to occur in Barbados or Grenada. 
Living specimens in these islands have a somewhat darker 
puparium than Mr. Morgan describes, and dried specimens 
frequently become greyish in colour. 

Its food plants are cultivated roses and scroAV-pine 
(Pandanns), It Avould ai>pear to have been introduced to 
these islands and may have come from the mainland of South 
America or from Mexico, 

(13) Var. JanmicensiH. Ckll. 

T. D. A. Cockerell, Jamaica Bidlelin. Feb. 1898, p. 43. 

Described from Jamaica. 

. *10. (14) Aspidioius (Chryfcoinphalus) jYca.s. Ashin. 

W. H. Ashmead, American Eniomologiat, 1880, p. 267. 

This species originates apparently in the neotropical region, 
.possibly in Cuba or Jamaica. It is recorded from Florida and 
• Cuba, (Comstock,) Porto Rico (Busck), Egypt (Newstead), 
. India (Maskell), Ceylon and Kew (Green), and Italy (Leonardi), 
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Mr. Cockerell records it in Jamaica on a variety of plants, and 
it is now found in Barbados and St. Lucia. In the latter locali- 
ties it has the appearance of an introduced species. In Barba- 
dos I found it on recently imported prape-fruit plants, as also 
on roses, Cycas, etc., and in St. Lucia it has been found on citrus 
only. 

It is curiously slow in development and does not spread 
easily. Male scale.s occur with the female. It is much to bo 
hoped this species will not become established on citrus in 
these islands. 

11. (15) Aspidiolus (Pseudaonidia) I)e Charmoy. 

iVoc. Society Aniwale Sclent., p. 23. (1899). 

This species was found on the stem of a grai)e vine at 
Antigua and has not been otherwise recorded from the West 
Indies. Mr. Cockerell informs me it was i)r()bably introduced 
from the Old World tr()])ics. • 

lam indebted, through the courtesy of Dr. L. (). Howard, 
to Mr. Kotinsky for the determinatioJi of this si)oeies. 

In addition to the above twelve species, Mr. Cockerell has 
recorded tlie following, which 1 have not found in the smaller 
islands : — 

(16) A, Boicreyi Ckll. in Jamaica. 

—Ento)nnioylc(d Ncica, 1894, p. ty^^Jouroal of the Insti- 
tute of Jauun'ea, I, p. 383. 

(17) A. htferalis. Ckll. in Jamaica, originally described 

as a variety c f . difllnis, iU)W regarded as more 
likely to be a variety of ^*1. imnlvue (Ckll. in litt.) 
— Canadian Entonwloylnt^ xxvi, p. 139. 

(18) A, ntfrnr///V'?Y/c. Ckll. in Jamaica, a possibles variety 

of dictyospcrniL 

— Journal of the fnstUuie of Jamaica, I, p. 255. 

(19) A. palmav. Ckll. in Jamaica and Trinidad. 
—Entouioloylcal Magazine, xxix, pp. 40 & 80. 

12. (20) .^4. Ckll. in Jamaica and DominicH. 

— Journal oj the Inslllule of Jamaica, 18(53, p. 225. 

13. (21) A, cameJliae. Comst. in Jamaica (suh A. ra pax) 

and Antigua. 

—Report U. S. Department of Agriculture, 1880, p. 307. 

(22) ..A, war, Comst. in Jamaica. 

— Report U, S. Dc 2 )arhuc}it of A gricvltvre, 1880. p. 308. 

14. (23) A, hederae. Vail, in /.ntigua, (svh A. nrril) 

— in Grenada, {sub A, hederae, var. nerilj 
V. Sigiioret, Essai, p. 16, 
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Fiorinia. 

15. (24) Fiorinia Fioriniae. Targ-Tozz. 

F. cmnelliae, Comst. Report J7. S, Department of 
Agriculture^ 1880, p. 329. 

This species, found in Europe (Targ-Tozz.), United States 
(Comst.), Ceylon and Australia (Green), and Brazil (Ckll.), is 
recorded from Jamaica (Ckll.) and Barbados (Morgan). I have 
not met with this species, but it probably occurs on the 
cocoa-nut palm, which harbours many Ooccids and which is its 
recorded food plant for both the above West Indian localities. 


Parlatoria. 

10. (25) Parlatorut proteus, var. crotonis, Douglas. 

J. W. Douglas. EntomologisVs Monthly Magazine^ 

April 1887, p. 241. 

This variety described from Regents Park, London, occurs 
also at Kew (Nowstead), and Mr. Cockerell records it from 
Jamaica and Antigua, on croton. It is probably introduced and 
does not seem to occur at the present time. 

In addition to the above species Mr. Cockerell records two 
from Jamaica 

(20) Parlatoria proteun. Curt. 

V. Signorct, ii'ssaip. 132. 

(27) P. Perga n<lei, Comst. 

J. H, Comstock, Report U. S, Department of 
Agriculture^ p. 327. 


PSEUDOPARLATORIA. 

(28) Pneudoparlatoina ostreata, Ckll. 

Journal Institute Jamaica^ I, p. 130. 

Recorded from Jamaica (Ckll.) 

Diaspis. 

17. (20) Diaspis (Aulacaspis) Boisduvalii. V. Signoret. 

V. Signoret, Essau p. 114. 

{Aulacaspis fentaculatus, A. C. F. Morgan, Entomo-^ 
logisVs Monthly Magazine, 1893, p. 41.) 

This species, described from the green-houses at the Luxem- 
bourg, is a common green-house pest in .England (NewstcNod) 
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and Canada (King), it lives in the open air in the Sandwich 
Islands (Newstead), and Mexico (Ckll.), and has been found in 
Jamaica, Trinidad and Barbados (Ckll.). It is now plentiful in 
Barbados on tlie cocoa-nut palm, living in litlle deUvSe colonies 
on the under side of the leaves. Its original home is uncertain, 
and it has probably been introduced to the West Indies. 

Male scales are abundant. 

18. (30) var. maculata, Ckll. 

T. D. A. Cockerell. Mats Alqumas Coccidas, Revista do 
Museu PauUata^ 1898. 

Described by Mr. Cockerell from Campinas, Brazil. Also 
found on pine-apple in Antigua and Dominica. 

The female puparium is cpiitc distinct from that of A, 
hoisduvaUi as found in the West Indies, but the characters of 
the pygidium and the jiresence of the thoracic tubercle place 
this variety nearer to A. hoinduvaUi than to the form it also 
resembles, D. hronicliac. 

The female ])uparium is light straw-colour, with a darker 
central s[)ot forme I by the exuvia\ Males abundant. 

19. (31) Diaspis calpplroidcs, Costa. 

V. Signoret, Essai, p. 110. 

(D. opuniicola, Newst.) 

An apparently neotroi>ical species, locorded by Signoret 
probably from Mexico, since found in Algeria, SoutJi Kuropo, 
Demerara (Newst.), New Mexico, Aiizoiitn and India (Ckll.). It 
was found in Barbados on MvUmut us c()}mnii)iis (the Turks 
head cactus) imported fiom Antigua, and was piobably intro- 
duced to that island. In the Antig«ia si)ecimens, the female 
puparia were of a light blown colour : the scales of both sexes 
covered the plants with a tlense coating, almost obscuring its 
original colour. 

(32) var. opiuitiac. Ckll. 

T. D. A. Cockerell, JoiiDud IuhIU ate Jamaica, Vol. 1., p. 250. 

In Jamaica (Ckll.) and Porto Rico (Busck). 

Aulacaspis. 

20. (33) Aulacaspin (Diaspis) pentagona, Targ-Tozz, 

R. Newstead, Coccidae oj the Rritish Isles, I, p. 173. 

{Diaspis amygdali, Tryon. D, lanatiis, Ckll.) 

A cosmopolitan species, recorded from every eontinent. 
Among the localiiies are Cape Colony, Hong Kong, Ceylon 
Japan, Brazil, South Europe, Australia, United States, Fiji, 
Great Britain. 
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Iq the West Indies it is found in Jamaica (Ckll.), Porto 
Rico (Busck), Trinidad (Urich), Martinique and Grand Cayman 
(Howard), Barbados and San Domingo (Riley). In the smaller 
islands it is now known from Grenada, St. Vincent, Barbados, 
Dominica, and Antigua. 

Dr. L. O. Howard regarded it as originating from the West 
Indies ; this view is confirmed by the fact that it is one of the 
few species found on wild plants far from cultivation. I have 
found it in Dominica on a forest tree at an altitude of over 
2,000 feet, and it occurs on Bryophylhun calycinum which 
in^ow's wild plentifully in waste places in Barbados. Its origin 
has recently been ascribed to Japan and there would appear 
to be evidence in support of this view ; but it has so strong an 
appearance of being a native that I regard it as such at the 
present time. 

Its food plants are very various ; it habitually attacks the 
capsicum, papaw (CVir/ca) and castor oil plant (Ricimis) and is 
found on Central American rubber (CaHtllloa), the Immortel 
(Krythrina), Odo7iia(Jenia, and mulberry. 

Scales of both sexes form a densely packed covering on the 
twigs, branches, and stems of the food plants. 

21. (34) Aiilctcaspis (Diaspis) rome. Boucln^. 

V. Signore t, Easax, p. 123. 

An introduced species, found on wild roses* in England 
(Newstead), in Florida. California and the Northern United 
States (Comstock), in Harvard, Mass., and , in Canada (King). 
Mr. Cockerell records it from Jamaica and it now occurs in Bar- 
bados. In the latter locality it infests mango alone, and I have 
found it in only one spot. 

The aspect of the colonies is striking, one or more female 
scales "with a considerable number of male scales being grouped 
together. It occurs only on the leaves and fruit, and at a 
distance the leaves appear to have large white spots on them. 


Chionaspis. 

22. (35) ChiomtapxH (How’ardia) hiclavis* Coiust. 

J. H. Comstock, Second Report on Scale Insects, 1803, p. 98. 

A species of doubtful origin, known from the United States 
(Comstock), Ceylon (Green), Sandwich Islands (Koebele), and 
Ke^ (Newstead). 

It has doubtless been spread on cultivated plants, and has 
probably been introduced to the West Indian islands. 
Mr. Busck found it in Porto Rico, Mr. Cockerell records it 
from Trinidad, and it now occurs in Barbados, Montserrat, 
Antigua, and St. Kitt’s. Its habit of burrowing below the outer 
layer of the bark renders it inconspicuous ; as a rule it infests 
only Tahernaemontana coronaria, but in Antigua it also 
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attacked Acalypha^ Hibiscus^ Croton discolor, and other plants. 
Male scales do not appear to occur here. 

23. (36) Chionaspis ciiri, Comst. 

J. H. Comstock, Second Report on Scale Insects, 1883. 

Almost wholly neotropical in distribution, found elsewhere 
in New Zealand, Australia and Ton^a (Mask.). It is recorded in 
Louisiana and Cuba (Comst.), Bermuda (King), Porto Rico 
(Busck), Havana, Mexico and l)emerara (Ckll.). Mr. Cockerell 
received it from Trinidad and Antigua but does not appear to 
have found it in Jamaica. Mr. E. S. Panton lias recently sent 
me this species from Jamaica and it i> tempting to believe that 
it was introduced to Jamaica since Mr. Cockerell was there. It 
occurs also in all the smaller islands except Nevis and St. Kitt’s 

All varieties of citrus are attacked by this species, and so 
far I have seen it on no other plant. 

The male scales cover the bark of the trunk and branches, 
giving a whitewashed appearance, and examination reveals also 
the grey female scales, which are less numerous. 

24. (37) Chionaspis minor. Mask. 

VV. M. Masked, Coccidae oj N^cfc Zealand, p. 56, 

Originally described from New Zealand, since found in 
Mexico and Brazil (Ckll.), I*anama and Florida (Cooley), Porto 
Rico (Busck). Mr. Cockerell records it from (Jrand Cayman, 
Jamaica, Trinidad, Grenada and Antigua ; it is now abundant 
in all the smaller islands on a variety of plants iiududing the 
pigeon pea {Cajayins), hibiscus, oleander, Vihu* (Melia A::ednrach), 
Murray a exotica, Barbados dower fence {Caesalpinia jndchen'- 
rinm), ca.stor oil, cotton and saman {Pithecolobhan Saman,) 
It usually forms a dense incrustation on the stems of its food 
plants. 

Mr. Cooley describes a variety, sfrachani, from West Africa 
{Bulletin Massachusetts Ayricaltural (Udleye, Any, ISSU), 
differing from the typical form in the darker exuviae of the 
puparium and the larger more obtuse median lobes of the 
pygidium, which aie also more finely eremite. These characters 
occur in some West Indian specimens, with a deeper colour of 
the puparium of the female, hut they are so connected with 
the typical form by intermediates that it is not possible to 
separate them sharply : they vary also in the relative develop- 
ment of the lateral lobes and so are linked to Mr. Cockerell’s 
C. major, which is however a well-marked form. 

In addition to the above species, Mr. Cockerell records : — 

25. (38) Chionaspis major, Ckll. 

T. D. A. Cockerell, Canadian Entomologist, 1884, p. 197. 

De.scribed from specimens found in Antigua on heliotrope 
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by Mr C. A. Barber. It is not a common species and I have not 
been able to find it there or elsewhere in the West Indies. 

(39) C. aspidistrae. Sign. (C, braziliensw) from Trinidad. 

V. Signoret, Easaifp. 125. 


Mytilaspis. 

20. (40) Mytilaspis citricola. Pack. 

J. H. Comstock, Report U. S. Department of Agri- 
culture, 1880, p. 321. 

(3/. hecki (Newman) Ckll ) 

{M» pinnaeformis (Boiiche) Newst.) 

Found probably wherever citrus occurs : it is recorded from 
Fiji (Mask ), New Zealand, Australia, Madeira, (Green), Italy, 
Spain, Azores (Sign.), Kew, (Douglas), Louisiana. Florida, Ber- 
muda (Coinst.), Para, Russia, New South Wales, Tahiti (Ckll.), 
and from Surinam. It is known throughout the West Indies. 

Its origin is doubtful, but Mr. Comstock looked on it as of 
European origin. In the West Indies it has the characters of an 
introduced specie.s. Its food plants are citrus of all kinds and 
Mui^aya exotica. Though a very common pest of those plants, 
I have never seen it on any other. Scales of both sexes occur 
together. 


27. (41) Mytilaspis Qloveri, Pack. 

J. H. Comstock, Report U, S, Department of Agriculture, 
1880, p 323. 

A widely distributed species, though less common than 
AT. citricola which it so closely resembles It is recorded from 
Australia(Mask ), Louisiana. Florida. China, South Kurope(Conist.) 
Ceylon (Green), Mexico (Ckll.). It has been found in Mont.serrat 
on lime (D. W. Coquillet) and a possible variety of it occurs 
nowin Barbados and Antigua on croton. Mr. Maskell doubted 
whether this was distinct from A/, citricola, but Mr. Green treats 
them as distinct, saying : ‘ This species may be distinguished 
from the citricola by the narrower. and straighter pnparinm of 
the female, by the median longitudinal division in the ventral 
.scale, and by the arrangement of the eggs beneath the scale.’ 
He also gives the elongated mesothorax as a character, and the 
smaller number (two to three) of marginal spines on the abdo- 
minal segments, citricola having from four to five. Barbados 
specimens, identified by Messrs. Marla tt and Pergande, have the 
female puparium wider posteriorly than those figured by 
Mr. Green, and, but for the arrangement of eggs, do not appear 
to me to be valid as a variety of ii. citricola* 
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In addition to the above species, Mr. Cockerell records: — 

(42) Mytilaspis crotoniH, Ckll. 

T. D. A. Cockerell, Entomologist's Monthly 
Magazine, July 1893. 

Described from Jamaica. 

(43) Myiilaspis albas* Ckll. 

T. D. A. Cockerell, Entomologists Monthly 
Magazine, July 1893 
Described from Jamaica. 

PlNNASPLS. 

28. (41) Pinnnspis hu.ri. Bouche 

Mytilasjiis hv.vi. Signoret, Essni, p. 137. 

Mytilaspis pandani. Comst., Report LL R, Department 
of A gricmlt are, 1880, p. 324. 

Pivnaspis pandani. Ckll., Journal Insiitaic Jamaica, 

1892, p. 130. 

Com?non to Europe and the United States, also abundant 
in the West Indies. Its origin is doubtful, and it would appear 
to have been introduced to these islands. It has been recorded 
from Jamaica, Trinidad, Grenada, and Barbados (Ckll.) and is 
now plentiful also in Dominica, Montserrat and Antigua. 

Its food plants here are varied : Areea, A nthuriivm, Epiprem- 
num, Dracaena, Monstera, Spafhijdiylhnn, and other cultivated 
ornamental plants, many of which arc selected plants common 
ill hot-houses in Europe. 

Frecpiently the scales occur on both sides of the leaf, those 
on the upper side being n**arly white whilst those below 
remain of the usual brown colour. These light ones may be 
Mr. Cockereirs white variety, alba, described from Trinidad. 

(45) var. alba, Ckll. found in Trinidad. 

T. D. A. Cockerell, Journal Trinidad Field. Naturalists 
rial), Vol. I., p. 307, (1891). 

Mr. Cockerell also records 

(46) Pinnaspis bambusae, Ckll. 

T. D. A. Cockere]], Entomologists Monthly Magazine, Judy 

1893. 

Described from Jamaica. 

IscHNASins. 

29. (47) Ischnaspys filiformis. Sign. 

J. W. Douglas, Entomologists Monthly Magazine, 
1887, p. 21. 

This species is known from Brazil, West Africa and Great 



Britain (Newstcnd), Australia, Japan, United States (Ckll ) and 
Demerara (Doiigl ), 

It is abundant in the West Indies : Mr. Bnsck has it in 
Porto Rico, Mr. Cockerell records it from Jiamaica, Tritiidad, 
Antigua and Grenada: it is now plentiful in all the smaller 
islands but Montserrat, infesting palms, liiberiau coffee, A'ran- 
themum, Jasndnum, mango and other plants. It is a continual 
pest to palms, though I have never found it on either Cocos or 
Oreodoxa, the most abundant palms here. It has the characters 
of an introduced species though its origin is doubtful. 

CoxcHAsris. 

30. (48) Conchaspis angraecL Ckll. 

T. D. A. Cockerell, Journal Jnstiiule Jamaica, Vol. I, p. 256. 

(1893). 

Pseiidinglisia rodrigueziae. Newst. EntomologisVs Monthly 
Magazine, July, 1893 p. 153. 

Recorded by Mr. Newstead and Mr. Cockerell from Trini- 
dad and Jamaica and since found on an imported Epidendrum 
ciliare in Barbados. 


PULVINARiA. 

31. (49) Pidvinavia ficus, flempel. 

A. Heinpel. Annals & Magazine N'atural History, Aug. 
1901, p. 100. 

. This species was described by Mr. Hem pel from Brazil, the 
species being formerly confused with P, psidii, Mask. My 
West Indian specimens, determined as P, psidii, seem to be 
clearly referable to P. ficus. 

The species is found in Barbados, Montserrat, Antigua and 
St. Kitt’s, on the akee {Blighia), Liberian coffee and guava. The 
fact that it is found on wild plants in many scattered localities 
points to this species as a native of these islands. 

32. (50) Pulvinaria simulans, Ckll. 

T. D. A. Cockerell, Journal Trinidad Field Naturalist's 
Chib, 1894, p. 310. 

A West Indian species, described from Trinidad, since 
found in Barba:do.s on a Genip tree. {Genipa aniencana), 

33. (51) Pulvinaria urhicola, Ckll. 

T. D, A. Cockerell, Transactions Entomological 
Society, Lo'ndon, 1893, p. 100. 

Described from Jamaica, since found in Barbados. 

It is not uncommon on the capsicum, sweet potato, and 
Alternanthera, infesting both the routs aud stems. 
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It is apparently a native of these islands. 

The above three species of Palvinaria are not easy to 
distinguish and I have here tabulated the characters that mark 
my specimens, to show tlie minuteness of the differences 
between them. 



V, FICHUS. 

P. SIMULANS. 

P. UR BICOLA. 

Colour before 
ov iposit ion 

light green. 

deep brown. 

green, brown 
pattern. 

Colour after 
ovi position 

green. 

deep brown. 

green, rc<klish 
brown pattern. 

Oi'isac 

loose, fluffy. 

firm, parallel 
sides, two 
grooves. 

soft, parallel 
sides, no 
grooves. 

Dermis 

reticulate 

antero 

laterally. 

simple. 

simple. 

Marginal 

numerous, bent 
tips, broadly 

sparse, ti])s 

numerous, some 
divided irregii- 

hairs 

divided. 

tri-fid. 

larly. 

Hairs on 
anal lobes 

one at dorsal i 
apex. 

i 

three, dorsal. 

four, dorsal. 

i 

Aiilenna 
Joint 1 

1 

5 

1 

1 5 

,, 

5 

7 

1 7 


11 

10 

! 

„ 4 

0 

5 

5 

.» 

5 

5 

0 

0 

4 

4 

4 

„ 7 

3 

3 

4 

.. ^ 

5 

1 

6 1 

7 

Formula 

3.4. [2.5.8.] [1.0.] 7.j 

3.2.8 [1.4 .5.] 0.7. 

3.[2.8]5.[1.4]t0.7.] 

Leg, Femur 

28 

23 

24 

Tibia 

29 

22 

23 

Tarsus 

13 1 

14 

13 


Whilst a careful examination of fresh specimens in which 
the ovisac is perfect will distinguish these species in many cases, 
there are otherwise no goo<i cliaracters ; the measurements 
of the antennae are from a seric ^ of at least six specimens in 
each case (multiply by 6’7 to get them in micro millimetres) : 
other characters appear to be of no value and are not tabulated. 

possibly a study of specimens of this genus from all parts 
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of the world may put the discriujination of species of Pvlvinarut 
on a better basis; the antennae rary so greatly and the char* 
acters of the ovisac are so dependant on the plant on which the 
specimens are found, that they would not appear to have much 
value for discriminating closely allied species. 

In addition to the above three species, Mr. Cockerell has 
described the following : — 

(52) P. hra88iae, Ckll., in Trinidad. 

— Canadian Entomologist^ 1895, p. 135. 

This may be identical with P, floccifera Westwood (Ckll. in 
litt.) 


(53) P. Broadwayi, Ckll., in Grenada. 

— Journal Trinidad Field Natnrnlisfs Club, Vol, II, 
p. 300. 

(54) P. mtiianiae. Ckll., in Jamaica. 

— Transactions Entomological Society, London, 1893 
p.l59.-- 

(55) P, dendrophfhovae, Ckll., in Jamaica. 

— Transactions Entomological Society, London, 1893. 
p. 159.— 


Protopulvinaria. 

34. (30) Protopulvinaria pyriformis. Ckll. 

T. D. A. Cockerell, Journal Trinidad Field Naturalisfs Cluh^ 
Vol. I., p. 309: (1894). 

(Pulvinaria Neivsfcadi. Leouardi.) 

Apparently confined to the West Indies ; it is recorded by 
Mr. Cockerell from Trinidad, Jamaica and Grenada. It is now 
plentiful in St. Vincent, Barbados and Dominica. 

Its food plants are very varied, comprising Cinnamon, 
citrus, Cordia, Java plum {Eugenia), Lawsonia, Malpighia, 
Melia Azvdaraeh, Avocado i>ear {Persea), frangipani {Plumehna) 
and guava* 

This species is very similar to Lecanium mangiferae. 
Green, which is also abundant and cannot easily be distin- 
guished unless fully mature. The formation of a white ovi-sac 
under the female and its reddish colour when mature distin- 
guish this Pi'otop^dvinaHa from the flatter green or brown 
Lecanium mangiferae which forma no ovi-sac and is practically 
ovo-viviparous. Tlie characters of the antennae, marginal hairs 
and anal scales are very closely similar in the two species. 
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INGLISIA. 

85, (57) Inglisia vitvea. CklL 

T. D. A. Cockerell, Journal Trinidad Field Nattiralist's 
Club, 1894, p. 308. 

Described from Trinidad and apparently confined to 
that island. 


VlNSONIA. 

36. (58) Vinsonia stellifcra, Westwood. 

V. Signoret, Essai, p. 190. 

J. W. Douglas, Entomological Monthly Magazine, 
December 1888. 

A species of doubtful origin, recorded from Reunion (Sign.), 
Ceylon (Green), Para (Ckll.). It occurs throughout these islands 
on the following plants : — Sapodilla {Achran), cashew 
{Anacardium), Allamanda, star-apple (Chrysophyllnm), cocoa- 
nut and other palms, Epideudrum and other oichids, Java plum 
(Eugenia), Lvova, mango and many other plants. 

It would api)ear to be introduced. No males are known to 
occur here. 


Ceroplastes. 

37. (59) Ceroplastcs cirvipediformiH. Comst. 

J. H, Comstock, Report United States Department oj 
Agriculture, 1880, p. 333. 

This species was described from Florida and has been found 
in Jamaica and Antigua (Ckll.). It occurs also in Rarbados on 
star-apple, Chrysophyllum, seaside grape (Coccoloha) and 
Justicia, and I have recently found it on Cordia in Antigua and 
in St. Lucia. It is a rare .species hero, never abundant and of 
slow growth. 

What is probably a variety of the abuA^e was described 
from Antigua by Mr. Cockerell as C. phnnhaginis, 

38. (60) var. Plumbaginis. Ckll. in Antigua. 

T. D. A. Cockerell, Entomologist, 1893, p. 82. 

39. (61) Ceroplastcs Duyesii, Licht. 

BulL Soc, EnL Frar'^e, p. cxli. (1885). 

This has been confused with C, ceriferus, Anders, and 
recorded under that name from Antigua (Ckll.). Mr. Cock- 
erell has pointed out that whereas C. ceriferus has six- jointed 
antennae^ C. dxigesii has them seven-jointed and he places 
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the Antigua specimens found by Mr. Barber in the latter 
species. Specimens obtained in Barbados agree with those in 
Air. Barber’s collection. It occurs only on Buraera gummifera 
and is the largest Ceroplantes yet found in these islands. The 
wax is very thick with an aromatic odour and it is partially 
soluble in chloroform and other liquids. Mr. Cockerell records 
this species in Mexico. 

40. (02) Ceroplantea demidatus. Ckll. 

T. D. A. Cockerell, The Entomologwt, Vol. xxvi, 
p. 82.(1893). 

Described from Antigua on soursop (Anona) and since found 
in Demerara. It occurs also on the soursop in Grenada, infest- 
ing the leaves and fruit. The wax is thin and soft and appears 
to disappear naturally as the insect matures. 

41. (63) Ceroplaaies Floridensis. Comst. 

J. H. Comstock, Report United States Department of 
Agriculture, X880, p. 331. 

A Florida species, also found in Ceylon (Green). Mr. Busck 
found it in Porto Rico and Mr. Cockerell found it in Jamaica. 
It is now abundant in all the smaller islands. 

Its food plants comprise lime, Lvora, Laiesoaia, Malpighia, 
mango, tea, Triplarls and some others^ 

It forms the most abundant Ceroplastes in the smaller 
islands though it never appears to become sufficiently numerous 
to injure its food plants. 

In addition to the above species, the. following are also 
recorded by Air. Cockerell : — 

(64) C. alholineatus, CklL, in Jamaica. 

— Entomological News, 1894, p. 157. 

(65) C. confluens. Ckll. & Tinsley, in Jamaica. 

— Journal Institute Jamaica, Vol. II., p. 468. 

(60) C. depressus, Ckll., in Jamaica. 

— Entomologist, 1893, p. 17. 

(67) C. euphorhiae. Ckll., in Jamaica. 

-—Psyche, Supplement, 1896, p. 17. 

(68) C. jamaicensis. White, in Jamaica. 

—V. Signoret, Essai, p. 201, 

( 69 ) C, xiixlis, Ckll, in Grand Turk Island. 

— Entomologist, 1893. p. 81. 
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Lecanium. 

42. (70) Lecanium depressum. Sign. 

V. Signoret, Essai, p. 200. 

This appears to be confused with L. nigrum, Nietn. and I 
am adhering to the distinction made by Mr. (t. B. King {Psyche, 
January 1002, p. 200.) between t he two species. His Z. {Sais- 
setia) nigrum is undoubtedly Mr. CockerelTs L, depressum, 
dealt with here under L. nigrum. What Mr. King regards as 
L. depressum I find only on Coleus and Eiircraea cubensis in 
Barbados. 

It is oval in outline, inclining to ))yriforni, relatively broader 
than //. )iigru}n, less convex, and of a reddish-broAvn colour 
when mature. 1 can find no dilTcrenee in the tesselation, nor 
in the characters of the anal scales, antennae, etc., and regard 
my specimens as constituting a well marked form —and color- 
variety of Nietner\s /^. nigrum. 

43. (71). Lecanium Jiemisphaericum Targ-Tozz. 

V. Signoret, Essai, p. 20(5. 

{L. coffeae. Walk. L. fdicum. Boisd.) 

A widely distributed species, recorded from Bahia and 
Europe (Signoret), California and Wasliington (Comst.), Ceylon 
(Nietner), Australia (Mask.), Kew ((irecn), Harvard, Mass. (King) 
and Para (Ckll.). 

In the wanner parts of the world it lives in the open air, 
in other latitudes in green-Iior.se ^ Mr. Cockerell records it 
from Tasmania, Trinidad and Antigua, Mr. Ihisck from Porto 
Rico and it is now abundant throughout the smaller islands. 
There are several described varieties : — 

var. hibernactiloriua a valid variety. 

vai. coffeae on coffee would appear to be not even a valid 
variety. 

var. filicum, on ferns, is regarded by Mr. Cockerell as distinct 
and near to L. c/iypmtnni ; Mr. King treats this as a distinct 
species, and has kindly sent me specimens ; but as I cannot find 
any specimens among my^ material that differ fiom the typical 
form sufficiently to be even a variety, I conclude cither L. filicum 
is not West Indian or is an extreme form ot* L. hemisphaericum. 
L. hemisphaericum lives on a largo variety of plants including 
sugar-apple (Anona), ALlamanda, Barlvria, citrus, Cycns, 
Eranthemum, Glycosmis, Gmpiophyllum, Lrora, Justicia 
Monstera, Avocado pewr {Persea), frangipani (Plumeria), guava, 
hogpluni (Spondian), Thunbergia, and many others. It infests 
leaves and twigs. 

Its young have the ridges on the dorsum which occur in 
L. oleae only losing them as they mature, and it is easy to con- 
fuse the two. The simplest character for discrimination lies in 
the tesselation and in the chiiracter of the anal scales. 
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This species can probably be regarded as introduced to the 
West Indies. It has become very abundant and increases with 
great rapidity, the large number of eggs produced by one 
female being apparently enough to allow for the large amount 
of destruction from parasites, egg-destroying Diplosis larvae, 
ladybird beetles, pliycitid caterpillars, and fungoid disease. 

(72) var, hihernacxdo^'um. Bdv. 

Eat. Hort, p. 337. (18(57). 

Described from Jamaica. 

44. (73) Lecanium hespexndum. L. 

V. Signoret, Essuh p. 229. 

A widely distributed species, recorded from the United 
States (Comst.), New Zealand and Australia (Mask.), Canada 
(King), and Kew (Green). Mr. Cockerell found it in Jamaica, 
where it appears to have been as scarce as it is now abundant 
in Grenada, St. Vincent, Barbados, St. Lucia, Montserrat, 
Antigua, and St. Kilt’s. 

Its food plants include sapodilhi {Achraa), Allamanda, 
chrysanthemum, star-apple, Chrysophylliun, citrus, coffee, 
Cordicu Lvova, Laivsonia, frangipani {Plumeria) and guava. 

It varies in colour, apparently according to its food plants. 
On citrus, Cordia and some others, it is green, with few black 
markings and very closely resembles L. viride. On the 
Allamanda, star-apple and guava it is light brown, and may 
become deep reddish brown. 

It is possibly not distinct from L. I'iride, and Mr. Maskell 
con.sidered it might be synonymous with L, lauvi. 

45. (74) I^ecanium loufjuliim, Doiigl. 

J. W. Douglas, Entomologist's Monthly Magazine, 

1887, p. 97. 

L. Chirlmoliae. Mask., Transactions New Zealand 
Institute, xxii, p. 137. 

A widely distributed species, of somewhat rare occurrence. 
It is known from Fiji and the Sandwich Islands (Mask.), from 
Massachusetts hot-houses (King) and from Kew and Ceylon 
(Green). Mr. Cockerell received it from Antigua and Jamaica, 
and it now occurs in Barbados and Grenada on sugar-apple 
{Anona) and the sandbox. 

It is a retiring species, closely resembling in colour the stem 
or branch it may be on, so closely pressed down as to escape 
observation. 

A sdtall variety, similar in all but size to the normal form, 
occurs in Barbados on Leucaena and some other plants. 
Possibly this reduction in size has followed from the small 
twigs it is getterally found on, but specimens thfit attach 
themselves to larger branches or stems remain equally small. 

I am indebted to Mr. G. B. King for comparing these small 
specimens with the normal forms in his own cbllectiom 
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46. (75) Lecanium mangiferae. Green. 

This species, described from Ceylon, is probably introduced 
to the West Indies. Mr. Cockerell records it from Jamaica and 
Trinidad and it occurs now in all of the smaller islands. 

Its habitual food-plants include mango, breadfruit, Java 
plum (EHgenia)^ and nutmeg ; there are also very many occasion- 
al food-plants. 

Its close resemblance to ProfopulviHaria j^yrijonnis has 
been mentioned above. 

47. (76) Lecanium nigrum, Wietnei\ 

J. W. Douglas, Eniomologisrs Monthly Magazine, AprU, 1891, 

Described fiom Ceylon, also recorded from Kew (Green), 
Porto Rico (Busck), and Para ((^kll.). It is possibly recordc(l 
from many other localities under L, deprcsnum under which 
Mr. Cockerell referred to it in writing on West Indian Coccidac 
It is now found in Grenada, Barbados, St. Kill’s, St. Lucia, 
Dominiea, Antigua, on sandbox (//uru), Hibiscus, Anona spp , 
Ficus laurifolia, cotton, manchincel. Mclia Azedaravh, etc. 

48. (77) Lecanium oleae. Bern. 

V, Signoret, Ess(ti, p. 271. 

A widely distributed species found in Southern Kurope 
(Signoret,) Califoinia and Florida (Comst.). Massaclinsetts, 
(King), Kew (Green), and Porto Rico (Bnsck). Mr. Cockerell 
records it in Jamaica and Trinidad, and it is now found 
throughout the smaller islands, on a large variety of occasional 
food-plants and the following habitual ones: — 

Fig, citrus, Lausonia, guava, liogplum {Spondias) and 
Thunhergia, 

It is probably an introduced species ; males occur rarely, 

49. (78) Lecanium punctatum, Ckll. 

T. D. A. Cockerell, Journal Trinidad Field Naturalist* s Club, 

Vol. II, p. 191. 

Apparently peculiar to Grenada, found there on citrus in 
the Botanic Station. It still occurs in small numbers on the 
branches of the lemon and suffers froin the attack of a small 
caterpillar, probably one of the Phycitinae, 

50. (79) L, tesselatum. Sign. 

V. Signoret, Essai, p. 231. 

This species, described from Southern Europe, has been found 
also at Sydney (Mask.), Harvard, Mass. (King), Ceylon (Green). 
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Mr. Cockerell has it in Jamaica on Lignum* vitae and it now 
occurs in Grenada and Barbados on Caryota urens^ Calophyl- 
him and Melaleuca, On Caryota it is common, as it is also in 
Ceylon and Southern Europe, and it may very probably have 
been spread on this palm. 

(80) var. Sivainaonae, Ckll. 

T. D. A. Cockerell, Jamaica Bulletin^ 1897, p. 109. 
Described from Jamaica. 

In addition to the above the following are recorded by Mr. 
Cockerell : — 

51. (81) L, asaimile, var. amaryllidis, Ckll. from Antigua. 

It is probal3ly not related to L, aSaimile (Ckll. in litt.) 
Transactions American Entomological Society, 1893, 
p. 53. 

52. (82) L, hatatae. Ckll. found on sweet potato in Antigua 

by Mr. Barber. 

Annals Sc Magazine Natural History, 1895, p. 61. 

53. (83) L, hegonuie. Dough, a possible variety of L, nigrum, 

described from British Guiana and found in 
Antigua by Mr. Barber (Ckll.). 

J. W. Douglas, EntomologisVs Moyithly Magazine, Aug. 
1896. 

(84) L. nannm. Ckll., from Trinidad. 

Trinidad Bulletin, April 1896. 

(85) L. ruhellum. Ckll., in Jamaica. 

Journal Institute Jamaica, I, p. 378. 

(86) LMerminaliae, Ckll., in Jamaica. 

Journal Institute Jamaica, I., p. 254. 

51. (87) L Urichi, Ckll., in Trinidad, found by Mr. Urieh, also 

recorded from Grenada and Brazil (Ckll.). 

Journal Trinidad Field Naturalist's Club, II, p. 219. 


Dactylopius. 


55. (88) Dactylopius adonidum, Auctt. 

V. Sjgnoret, Essai, p. 340. 

D, longijilis. Corns t. Report United States Department 
of A gricidlure, 1880, p. 344. 

D, longiapinus. 
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A commoa green-house pest in temperate latitudes, recorded 
from New Zealand (Mask.), United States (Cornst.)» Kew 
(Green), as also from Mysore (Atkinson) and Ceylon (Green) in 
the open air. 

Mr. Cockerell records it from Jamaica, and it is now pres- 
ent in St. Vincent, Barbados, St. Lucia, Dominica and Antigua. 

It generally occurs on ferns and plants grown under shade, 
but in Dominica, Barbados, and St. Lucia it lives in the open 
and is abundant in the latter island at Castries, where it lives 
on croton, vanilla, Dr.icaena and other plants. 

It is apparently an introduced species, which appears to 
increase rapidly in the open air. Males are rare, the majority 
of the insects being females. 


50. (89) Dactyl opius hrcvipca. Ckll. 

T. D. A. Cockerell, The Entomologiaty 1893, p. 207. 

A West Indian species, described from Jamaica, also occur- 
ring in Antigua and Dominica. 

It lives on the pine-apple and has a habit of entering the 
flowers, remaining there till the flower withers and the 
‘ bracts ’ close the ‘ eye ’ enclosing the insects. 

Mr. Cockerell characterises it as ‘ a small pink species 
with filaments along the side like />. adoniduni but Avithout 
any tails ’ {Jamaica Bulletin, August 1893, p. 3.). lie separates 
it from D, cilri by its colour (the latter being pale brownish), 
as Avell as its small size, and the shortness of the legs ; in my 
specimens there is a slight difference in the relative length of 
the joints of the antennae. 

It is very similar to D, citri; and not at all easy to distin- 
guish. D. cilri is also found on the pine in Antigua but never 
enters the ‘ eye.’ Possibly this species is a variety only, 
developed from D, cilri on the pine. 


57 (90) Daetylopina caleeolnrue. Mask. 

W. M. Masked, Coccidac of Nine Zealand, p. 100. 

Pound by Mr. Masked on various plants in New Zealand 
and on sugar-cane from Fiji. Since recorded by Mr. Cockered 
from Jamaica. It occurs abundantly in Barbados, living 
under the sheathing leaves, high up on the canes. The large 
pink insects can be seen on the canes, often surrounded by 
cottony masses containing eggs. It is difficult to imagine how 
this insect persists from one season to another, unless it is 
planted with the pieces of cane, under the sheathing leaves. It 
is not common on the young canes, but becomes abundant as 
they attain their full growth. 



-264 


58. (91) Dactylopins citri, 'Qoxnd. 

V. Sigiioret, Easai^ p. 340. 

D, desti uctor. Comst., Report United States Department 
of Agriculture^ 1880, p. 342. 

A probable European species found on citrus in Southern 
Europe (Sign.) in green-houses in the United States, on citrus in 
Florida (Comst.), and also in Kew (Green). 

It is found in .Jamaica and Trinidad (Ckll.), as also in Gren- 
ada, St. Vincent, Barbados, Dominica, Montserrat and Antigua. 

Its habitual food plants include croton, cacao, breadfruit 
and Morinda, and I have once found it on lime. (Citrus medica, 
var. acida). 

The males are very scarce, and this species is parthenogen- 
etic as a rule. 

59. (92) Dactylopius duhia, Newst. 

? = D. nipae. Mask. 

Specimen^ refQffed to this species were found on cocoa-nut 
palm in Barbados and Grenada Mr. Cockerell informs me this 
species is a synonym for D. nipae. Mask., but I have preferred 
to record the fact that a Coccid with distinct points of differ- 
ence from our specimens of D. nipae does occur, and as it has 
been determined as D, duhia, I here reqprd its occurrence. 

60. (98) Dactylopius nipae. Mask. 

W. M. Maskell, FuHher Coccid NoteSy 1892, p. 178, 

Described from Demerara specimens, and since recorded 
from Harvard, Mass. (King). It has been found in Trinidad 
(Ckll.) and also on a Phoenix acaulis in Barbados wliich had 
been imported. 

01. (94) Dactylopius sacchari. Ckll. 

T. D. A. Cockerell, Journal Trinidad Field Naturalist's Cluhy 

Vol. II, p. 195 

Described from Trinidad on sugar cane and found in Porto 
Rico by Mr, Busck. A similar species occurs in Barbados 
having one point of difference from the Trinidad specimens : 
the latter are described as having seven-jointed antennae, 
which appear six-jointed owing to the lack of division between 
joints 2 and 3. Barbados specimens have this character, but 
joint 8 may also have a division, making the antennae eight- 
jointed. In all other respects they agree. 

Both this species and D. calceolariae occur together on the 
canes in Barbados but they may be known by their colour 
(olivaceous or pinkish), their shape (cylindrical or pyriform), 
length o7 leg (short or long), and by the antennal formula. 
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There are also differences in the appearance of the waxy cover- 
ing and filaments, but as ants usually strip both species quite 
bare, this character is only available when the insects can be 
kept a few days in captivity. 


62. (95) Dactylopiusvirgatus, Ckll. 

. T. D. A. Cockerell, The Entomologist, 1893, p. 178. 

{D. ceHfmis, Newst.) 

Described from Jamaica and now known from Barbados 
and Montserrat. Mr. Newstead's A ceriferns w'as found Jti 
Madras. 

The behaviour of this insect in Barbados has' been of 
special interest. In tw'o successive years it lias appeaVed 111 
enormous numbers in a garden wOiicli is under constant obsovva- 
tion. The attack became evident each year in .lune, and in 
a short time large masses of this insect Avere found in the 
leaves, branches and trunk of a number of trees. It tlien spread 
to otlier trees in the neighbourhood. One tree Avas cut l)ack to 
almost a stump and very vigorous spraying with a hot wash 
saved the othei s. The insect then disappeared and during tlie 
remainder of the year does not appear to have occurred there, 
the whole of the grounds being under observation. It lias also 
been found Ihroughout a field of woolly pyrol {Mncnnn). 
Every plant was slightly infested although this crop had only 
been growing a feAV weeks and in this ease the insect was found 
to have probably come from the roots of W(*eds growing in and 
near this field. 

The insect increases w ith great rapidity. No male insects 
have been found ; the very large females produce large numbers 
of eggs, wddeh hatch almost immediately and develop very 
rapidly. Its food plants include croton {Codianini), capsicum 
and frangipani {PLnmeria), but it is not as yet possible to 
characterise any liabitual food plants. 

(96.) var. farinosus, Ckll. 

T. D. A. Cockerell. The Entomologist, xxvi., ]). 179. (1893). 

Found in Trinidad. 

Jn addition to the above species, Mr. Cockerell records the 
following : — 

(97) A filamentosus. Ckll. from South Caicos Island. 

— The Entomologist, 1893, p. 208. 

(98) A segregatus, Ckll. from Jamaica. 

— Journal Institute Jamaica, Vol. I. p. 254. 

(99) A simple^c. Ckll. from Jamaica. 

— Th£ Entomologist, 1893, p. 267. 
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Ripbrsia. 

(100) Ripersia serrata. Tinsley, from Trinidad. 

— Canadian Entomologist 1900, p. 66. 

CEROPUTO. 

63. (101) Ceroputo Bnrheri. Ckll. 

Phenacoccus yu.cae, var. harheri, Ckll. Annals & Magazine 
Natural History, 1893, p. 61. — Bulletin U.S. Department of 
Agriculture, Division of Entomology, Technical Series, 4 p. 89. — 

Described from Mr. Barber’s specimens from Antigua and 
St. Kitt’s, found also in Trinidad (Ckll.) A species closely 
similar to this is found in Grenada and Montserrat on citrus 
and a slightly different variety in St, Lucia on Dracaena. Fur- 
ther study is needed before these can be placed accurately with 
respect to Mr. Cockerell’s species, but they appear likely to 
prove to be local varieties, not specifically distinct. 

(102) Phenacoccus helianthi, var. gossypii. Twns. and Ckll. 

C. H. T. Townsend and T. D. A. Cockerell. Journal Neiv York 
Entomological Society, vi., p. 170, 

in Porto Rico (Busck). 

Pseudococcus. 

64. (103) Psendococcus Tomeniosus Newsfeadi. Ckll. 

This species was found on a single plant of Opuntia in 
Antigua in May 1901. It was sent to Mr. Cockerell, who referred 
it to P. NetesUadi. Ckll. {tomeniosus. Newst. Entomologist's 
Monthly Magazine, 1897, p. 75) 

I quote the following table from Mr. Cockerell’s letter : — 

The forms of Pseudococcus can be separated thus : — 

n. relatively large, with only a mealy cover- 


ing: dermal truncate spines none or few signoreti. Ckll. 

(* cacti. Sign.) 

2, smaller, with a dense cottony covering : 

^dermal truncate spines well developed 3, 


'8, over 8 mm long, with a separate cot- 
tony sac on each individual, the individuals 
readily separable, antennae usually seven- 

jointed opuntiae, (Licht* 

Ms.) Ckll. 

not over 3 mm long, the cotton irregular, 
that of several individuals coalescing 
so that they cannot easily be separated. 

.Antennae usually with not over six joints .4, 
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'4. with groups of dermal glands larger, 

often 50 to 90, truncate spines longer 

on the average. Lives in Upper Austral 

Zone in Western North America covfusus, Ckll. 

- 

with groups of dermal glands smaller, 

rarely over 25, truncate spines shorter 

and broader on the average. Lower 

.Austral Zoue and Tropics Newsieadi. Ckl. 

The bibliography is as follows: 

P. signorvti, Ckll. {cacti Sign, not Linn.) 

Science^ 1900, p. 992. 

P. opuiitiae^ (Lieht. Ms.) Ckll. 

Bulletin U, S, Department of Agriculture, Division of 
Entomology, Technical Seines, 4, p. 35. 

P. confusus. Ckll. American Naturalist, 

P. Neu'steadi. Ckll. Science, 1900. p. 992. 

(tomentosus. Newst. EntornologisV a Monthly Magazine, 
1807, p. 75.) 

‘The Jamaica insect referred to in Technical Bulletin, 4, p. 
85. Division of Entomology U, S, Dej^artinent A grxculture would 
also no doubt go with P Ncwstemli' (Ckll. Ms.) So that the 
Antigua species is closely allied to the Jamaica one, and these 
are the sole West Indian localities known. The Jamaica insect 
is referred to in the Jamaica Bulletin, under C. cacti L. 

The Antigua species is here named P. tomentosus Neicsteadi, 
Ckll. as representing as closely a.s possible its standing in the 
light of our present knowledge. 

It formed a dense mass of cottony material on the Opun- 
tia ; large numbers of males emerged, the body, legs and head 
of a purple red colour with a very slight mealy powdering; the 
antennae eleven- jointed, slightly hairy ; the caudal process 
ventral and short ; caudal spines long and white ; wings with 
very faint veins. 


Tachardia. 

(104) Tachardia gemmifera. Ckll. in Jamaica. 

Canadian Entomologist, 1893, p. 18. 


Asterolecanium. 

65. (105) Asterolecaniuni bambusae, Boisd. 

V. Signoret, Essai, p. 168. 

A possible European or Oriental species, found in Algeria 
(Boisd.), Ceylon (Green) and Kew (Newst.); it occurs, in Jamaica 
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and Trinidad (Ckll.), Porto Rico(Bu8ck), also in Grenada (Ckll.)> 
St Vincent, Barbados, St. Lucia and Dominica. 

It is confined to bamboo, covering all parts of the plants in 
a dense coating, but does not appear to affect their vitality. 


60. (106) var. harnbiiHulae. Ckll. Described from Grenada. 

T. D. A. Cockerell, American Naturalint, Vol. xxxi, p. 590. 

(1897.) 

67. (107) AHterolecaniutn pustulaiis. Ckll. 

T. I). A. Cockerell, Jamaica Bullefin, Jan. 1890, p. 8. 

Described from Jamaica, since found in Brazil, Florida, 
Sandwich Islands, Anguilla and Demerara (Ckll.), and Porto 
Rico (Biisck.). It now occurs in Grenada, Barbados, St. Lucia, 
Dominica, Montserrat and Antigua. 

it infest.s the akee (Bli(/hia)^ oleander, Brxii/ainvillea^itigeon 
pea {CajamiH), Central American Rubber (CaaiiUoa), stephano- 
tis, hibiscus, etc. 

It is a curiously destructive species, a few only being 
sometimes sufiicient to kill a twig or small branch. A small 
pustule is formed below the insect, suggesting the injection by 
the insect of some poison which not only leads to the formation 
of the pustule but also to the^ speedier death of the 
infested twig or leaf-stalk. 

Apparently this species is a native of this region oeburring 
freely on the wild Lantana in Barbados and on the wild 
TamarinduH filicifoUva *n Antigua. 

68. (108) Aaterolecanium Urichi, Ckll. 

T. D. A. Cockerell, Jamaica Bulletin, January 1890, p. 9. 

Originally found in Trinidad on palms by Mi\ Urich, since 
obtained in Grenada on Roc/i is nit no?’. It does not appear to 
be known outside these localities. 

The following are aho recorded by Mr. Cockerell: — 

(109) A. ail ream. Boisd. in Trinidad, and Porto Rico 

(Busck). 

V. Signoret, Eaaai, p 165. 

(110) A. milirnna. Boisd. in Jamaica and Trinidad. 

• V. Signoret, Eaaai, p. 169. . 

(111) A. epidendru Bouche. in Jamaica and Trinidad. 

(A, oncidii, Ckll.) 

’ T. D. A. Cockerell, Science Ooaaip, 1808, p. 78. 
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(112) A» pahnctp, Ckll. in Jamaica 

Science Gossip, 1893, p. 78. 


Orthbzia. 

09. (113) Orthezia htsignis. Dougl. 

J. W. Douglas, EntomologisV s Monthly Magazine, xxiv, p. 103. 

O. nacrea B nekton. Indian Museum Notes, iii., p. 103. 

A West Indian species, found also in Ceylon, in green houses 
in the United States (King), and in Cape Colony (Lounsbury). 
Mr. Cockerell records it from Jamaica, Trinidad and British 
Guiana, and it now occurs in St, Vincent, Barbados, St. Lucia, 
Dominica, Antigua and St. Kitt’s, 

It is rarely found on cultivated plants, preferring wild ones. 

In Barbados it is very abundant on the wild Barleria 
prionitis, and has eveiy opportunity of infesting other plants. 

Its behaviour here is in curious contrast to its behaviour in 
Ceylon and elsewhere, where it luis proved so destructive to cul- 
tivated and wild i)lants. Far from being destructive here, 
where Coccidae abound on so many plants, it is not easy to 
obtain specimens of this species. 

70. (114) Orthezia pi^aeUmga, 

J. W. Douglas, KntomologisVH Monthly Magazine, 
September, 1891. 

Originally described by Mr. Douglas from si)ecimens received 
from Tiinidad. Has .since been found in British Guiana 
(Douglas), Para, Jamaica and Trinidad (CklL). CMrriacou, 
St. Vincent, Barbados, Dominica, Antigua and St. Kitt’s. 

In Dominica it is found on wild plants ; in Antigua a serious 
pest on lime trees ; in Barbados very common on the wild seaside 
grape (Coccoloba mdfera) in all parts of the island ; in St. Vincent 
Barbados, and Trinidad a serious pest of crotons; in Carriacoti 
plentiful on logwood {Haematoxylon campcchianum), and in 
Barbados and Antigua common on the wild or cultivated Bar- 
bados cherry (Malpighia), 

It is evidently a native of the West Indies and should if 
possible be restricted to that province and not allov ed to 
spread as O. insignis has done. It is a far more destructive 
species here than O. insignis so far as I have obseived it. 


OrTHCIZiOLA. 


(115) Ovtheziola fodiens, Gmvd, in Guadeloupe. 

A. Giard, Cmnpt. Rend, Soc> Biol, Paris, Vol. iv.. No. 22. pp. 583, 
585, (1894.) 
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Maroarodbs. 

71. (110) Margarodes formicarium. Guild. 

Rev. L. Gnilding, Transdctiona Linnean Society ^ 1833, Pt I, p. 115. 

Described from Union Island, Grenadines : it has also been 
found in Antigua, Bahama Isles (Guild.), Montserrat and 
St. Kitt’s (Watts), and Barbados (Riley and Hubbard) : it now 
occurs in Grenada and Barbados, in the former on Indian corn 
roots, and in the latter on sugar-cane roots. 

(117) veir.Rileyi. Giard. 

A. Giard, CompL Rend. Soc. Biol. Paris, Vol. iv., November 1804. 
from Jamaica (Ckll.) and Florida (Riley and Howard). 


ICHJRYA. 

72. (118) Icerya inontaerratenais. Riley and Howard. 

C. V. Riley and L. O. Howard, Insect Life, Vol. iii, p. 99. 

Described from Montserrvit on an undetermined plant. It 
has been found in Porto Rico on orange (Busck), in Trinidad by 
Mr. J. H. Hart on rose, Clusia and Livistona, in Grenada on a 
palm, and is also known from Colon and .Columbia (Ckll.) 

73. (119) Icerya rosae. Riley and Howard. 

C V. Riley and L. O. Howard, Insect Life, iii, p. 99» 

Described from Florida, since recorded from Jamaica and 
Trinidad (Ckll.). It is now found in Grenada on Acacia sphaeroce- 
phala in St, Lucia on Croton discolor and Malpighia, and m 
Antigua on Saraea indica. 

It is a large insect, sparsely covered with wax, and when 
fully grown forms a conspicuous object on the bark of its food 
plant. Males also occur. In St. Lucia it was found both on the 
stem and roots of a Mot pighia tree. It would appear likely to 
have originated in the West Indies. 

Rhizoecus. 

74. (120) Rhizoecus eloti. Giaid. 

A. Giaid, Compt. Pend. Soc. Biol. Paris, Vol. iv. No. 22., pp. 583, 
685. (1894). Described from Guadeloupe. 

This concludes the list of species and the first part of the 
paper. In the following number of the West Indian Bulletin, 
the distribution and habits of the above species will be dealt 
with, forming the conclusion of the paper. 
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VOLCANIC ERUPTIONS IN THE WEST INDIES. 

The following account of the recent volcanic eruptions in 
the West Indies has been prepared by Dr. Loiigfield Smith, 
Ph.D., B.Sc, Lecturer in Agricultural Science, at Barbados, of the 
Imperial Department of Agriculture. It gi\ es a connected narra- 
tive of recent events compiled from various i)ublished sources, 
in particular from the Preliminary Report of the Scientilic 
Commissioners appointed by the Royal Society to investigate 
the phenomena. To this narrative is appended an account of 
the tall of volcanic dust at Barbados together with the results 
of chemical and mechanical analyses, 'which w’ere in part 
performed by Dr. Longfield Smith : — 

The recent terrible volcanic outbursts in the West Indies 
have attracted a groat deal of interest to these islands, through- 
out the whole world, and hav^e given them a rather unenviable 
notoriety. Sensational articles prophesying the complete 
annihilation of many, if not all, of tlie islands have been pub- 
lished ill leading English and American newspapers and 
journals. These teri'ifying prophecies have no real foundation, 
and cannot be deduced from any analogy in nature. The 
writers of these articles contend that the enormous amount of 
matter ejected from the volcanoes must create a vaeiuuu 
underneatJi, and that tliei'e will consciiuently be a sinking 
of the siUTounding land. It must be remembered, liow^ever, 
that the activity of these volcanoes is probably the result of 
great internal pressure, and that the result of their activity 
will be to relieve this pressure rather than to cr(‘ate a vacuum. 

I.ANI) PUOHAimY RISING. 

Professor Milne, in an article contributed to iVu/ior,'*^ says : 

‘ It would seem that instead of issuing an alarming prediction 
that the West Indies arc to disappear from view, the recent 
eruptions suggest that they have risen to a greater heigJit, 
wliilst the w’ater on their Caribbean side may have deepened. 
Two wrinkles on the face of the world have probably gained in 
height whilst the depth of the bounding furrows on their 
w esterii flanks has jirobably been increased.' 

TYPES OF VOLCANOES. 

There are two w ell-marked types of volcanoes known to 
geologists— those wdiich arc in an almost c'onstant state of 
eruption, and those whicliexliibit the phenomenon of paroxysmal 
eruptions followed by more or less prolonged periods of 
quiescence. To the former type belong Stroinboli in the 
Mediterranean, Cotopaxi in Ecuailor, the loftiest active volcano 
in the world ; Izalco on the West coast of Central America, and 
many others. 

Stromboli appears to have been in activity since the earliest 
recorded times, while Izalco first came into existence in 1770 and 


Nature, May 29, 1902. 
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has continued active ever since. It now forms a cone about 
2,600 feet high, but in spite of the enormous amount of material 
ejected from this volcano there has been no great subsidence in 
its neighbourhood . 

The volcanoes of the West Indies belong to the second or 
paroxysmal type. The last eruption of the Soufri^re at 
St. Vincent was in 1812 when dust was blown to an enormous 
height and carried by upper air currents to Barbados 100 miles 
distant where it covered the whole island to the depth of about 
three-eighths of an inch. Mount Pelee at Martinique had been 
ill eiuption only fifty-one years before, but this eruption, though 
of a violent character, does not appear to have done very 
much damage. 


THI^ OUTBURSTS OF 1002. 

In tlie beginning of May 1902, these two volcanoes burst 
again into activity. Though sncklori, the eruptions were not 
altogether unexpected. For over a year the inhabitants of 
Martinique and St. Vincent, living in the vicinity of the craters, 
had been startled by frequent and violent earthquakes, and at 
St. Vincent the Carib settlers to the windward ot* the Soufri^re 
were considering the advisability of deserting the district. 

Mount Pelee was the first to awaken from its repose. This 
mountain is the highest peak in Martinique, situated near the 
northern end of the island, and rising to a height of 4,450 feet, 
JCarly in April it began to emit smoke and continued to get 
more and more active until May 5, when a torrent of boiling 
mud swept down the mountain at a terrific speed, reaching the 
sea, five miles distant, in about three minutes. In its course it 
buried the Fsine Guerin and caused considerable loss of life. 

ERUPTION OF THE 80UFR1ERB. 

On the same day the Houfri^re of Sc. Vincent, the highest 
peak ill the island, (4,048 feet), and situated, like Mount Pelee, 
near the northern end of the island began to give signs of 
activity. At 3 p.m. on May 6, a dense cloud of steam burst from 
the mountain and on the same afternoon the cables between 
Martinique and St. Vincent ivere broken. The following account 
is taken from the preliminary report of Drs. Tempest Anderson, 
and J. S. Flett, the Commissioners appointed by the Royal Society 
to investigate the eruptions.* 

‘About mid-day on Tuesday, the first signs of the eruption 
were observed by those dwelling on the south-western side of 
the mountain. At 2.40 that afternoon there was a consider- 
able explosion, and a large cloud of steam ascended into the air. 
By 5 o’clock a red glare was visible in the steam cloud on the 
summit Activity continued during the evening, and at mid-night 
there was a great outburst, and red flames wei’e noticed on 
the lip of the crater. Next morning from Chateaubelair a 
splendid view could be obtained of gigantic mushroom-shaped 


Proettdings of the Hoynl Society, Vol, 70, pp. 420 et eeq. 
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clouds rising to a great height in the air — estimated at 30,000 
feet — and drifting away before the north-east trade wind. As 
the day advanced the eruption increased in violence ; by 10.30 
a.m , enormous clouds of vapour were being emitted with loud 
noises, accompanied by much lightning. Jt is remarkable 
that at that time the inhabitants of the windward side were 
still in doubt about the reality of the eruption, since they 
mistook the dark cloud covering the mountain for a thunder 
cloud. The mountain was now in a state of continuous 
activity, and from Uhateaubolair it could be seen that the 
materials were mostly diseliaiged from the old or principal 
crater. Vast clouds of steam, showers of daik matter (prob- 
ably mild), and of stones, could be seen projected from it, 
partly on the leeward but mostly on the windwai d side. At 
mid-day the slopes of the mountain wore still green, and the 
rich mantle of tropical vegetation had not yet been destroyed. 
A thill layer of fine ash had fallen over the lower ground, 
only sufficient to give the leaves a greyish colour. The 
enormous columns of vapour continued to ascend from the 
crater, with fr equent violent outbursts, projecting sliowers of 
stones and mud. 

‘ About this time it Avas noticc'd tliat steam was r ising 
from some of the valleys on the south side of the liill, and this 
increased till at 12.50 tlic whole mountain was suddenly 
enveloped in a dense cloud of vapour. Just before this the 
rivers Wallibou and Ilabaca had been seen rushing down in 
raging floods of boiling Avater*. It is most pi’obable that these 
phenomena Averse due to the escape of the crater lake Avhich 
Avas driA’^cn over the lower or south lip of the crater between 
12 o’clock and 1 o’clock on the AV'ednesday afternoon, and 
poured down the A^alleys to the sea. So far as we know there 
Avere no mud lavas, in the ordinary sense, flowing down these 
valleys, but only a tremendons rush of boiling Avatei*, Avhich 
left no traces AA’hich avc could recognize Avhcii am? visited the 
district. 

‘This rush of boiling Avater cut off the escajie of the 
fugitives from the AvindAvard side of the island and caused the 
loss of about 2,000 live.s. 

‘ By one o'clock the roaring of tlie A'olcano Ava.s tremendous. 
Showers of stones Averc being projecteil to AvindAvard and to 
leeward. The enormous columns of steam continued to ascend 
from the crater. The lightnings Avere terrihe, and after the 
large outbursts, Avliich took place every few minutes, volumes 
of vapour might be seen covering the Avhole area. Hitherto 
the eruption had been of a type Avith Avliich geologists are 
familiar, and the destruction done Avas confined to the higher 
parts of the mountain. 

‘ But about 2 o’clock — to quote the Avords of an eye-Avitness 
(Mr. T. Macdonald, of Richmond Vale estate) there was a 
rumbling and a large black outburst with showers of stones all 
to windward, and enormously increased activity over the 
whole area. A terrific huge reddish and purplish curtain 
advanced to and over Richmond estate.” 
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‘ This was the strange black cloud which, laden with hot 
dust, swept with terrific velocity dow^ii the mountain side, burying 
the country in hot sand, suffocating and burning all living 
creatures in its path, and devouring the rich vegetation of the 
hill with one burning blast. 

‘ The cloud was seen to roll down upon the sea, and was 
described to us as flashing with lightning, especially when it 
touched the water. All state that it was intensely hot, smelt 
strongly of sulphur, and was suffocating. They felt as if some- 
thing was compressing their throats, and as if there was no air 
to breathe. There was no fire in the ordinary sense of the 
word, only the air was itself intensely hot and was charged 
with hot dust. The suffocating cloud only lasted a few 
minutes. Those who survived this ordeal mostly escaped, 
though many died within a few hours from shock, or from the 
severity of their injuries. In some cases a few survived, 
entirely or almost entirely, uninjured, in a room in which many 
others died. Most of those who escaped had shut themselves 
up in the rum cellars or in substantially built houses, and 
had firmly closed all doors and windows. By the time the hot 
blast had reached the coast, the sand it contained was no 
longer incandescent, and though still at a very high tempera- 
ture it did not set fire to wood or burn the clothes of those 
exposed to it. The burns on the survivors were chiefly on the 
outer aspect of the arms- and legs, and on the faces, and con- 
fined to parts not protected by their clothes. 

‘ Complete darkness now covered the whole north end of 
St. Vincent- -a darkness more intense than any that the inhabi- 
tants had ever before experienced. The fugitives had to creep 
along the roads or feel their way along the roadsides. The 
roaring of the mountain was terrible— a long drawn-out 
continuous sound resembling the roar of a gigantic animal in 
great pain. Fine ash and sand rained dow n over the w hole coun- 
try with occasional show ers of large stones. Some of these w^ere 
so hot as to set fire to the “trash” roofs of huts in the south-end 
of Georgetown, at a distance of seven miles from the crater. 
In KingstoAvn, twelve miles from the Soufri6re, the ash was at 
first moist but afterwards dry. It had a strong sulphurous 
smell, and pattered on the roofs like a heavy showier of 
tropical rain. Around the volcano the earth shook and 
trembled continuously, and the motion was described to us as 
undulating rather than resembling the sharp shock of an earth- 
quake. 

‘ Only in one or two cases were the walls of houses injured. 
What was taking place on the summit of the mountaiu no one 
can tell, but all who passed the night in the vicinity of the 
Soufri^re agree that there was one black suffocating cloud and 
only one. In all probability the eruption had reassumed the 
ordinary phase, and the showers of ash and stones were 
produced by violent upward explosions of steam. By half-past 
5 o'clock the ash was falling in Barbados, 100 miles to the 
eastward, whither it had been carried by the upper currents 
of air in a direction opposite to that of the trade winds. In 
St*. Vincent the darkness lessened slightly before nightfall, but 
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the rain of dust and the noises lasted till early in the ensuing 
morning.’ 

So tremendous were the successive explosions from the 
crater when the avalanche of inctindescent sand was hurled on 
the doomed inhabitants that the sound was heard loudly at 
Barbados where it caused the windows of the houses to rattle, 
and it is recorded that dust produced by the explosions was 
met by vessels at sea over 900 miles from the crater. 

There can be little doubt that it was the dust i)roduced by 
these terrific explosions which commenced to fall at Barbados 
three hours later. TJie dust must therefore have travelled in 
the upper air currents at the Idgh rate of thirty miles an 
hour. It is estimated that altogether nearly two million tons 
of dust were deposited on Barbados. The total loss of life 
caused by this eruption at St. Vincent is estimated at ovt^r 
2,000, and the whole of theWallibou and Richmond planta- 
tions on the leeward coast were completely destroyed. On the 
Windward coast seven plantations were totally destroyed and 
the whole of the Cai ib country was covered with ashes to a 
depth of two to four feet. At Georgetown and at Chateaubelair 
some stones fell as much as a foot in diameter, and even 
at Kingstown, twelve miles distant from the volcano, there 
were stones as large as a hen's egg. At Wallibou, four miles 
from the crater, stones three feet in diameter were picked np. 
These stones consist of weathered niidosite and tidTs such as 
compose the walls of the crater. 

ERUPTION OP MT. PEI.KK OP MAY 8. 

But it was on the morning of May 8 that the most appalling 
disaster was to befall, and this time it w'as the turn of Mont 
Pelee. Monsieur St. Mate in his account states that ‘ between 
half-past .''ix and seven o’clock on the fatal morning columns of 
wdiite smoke suddenly emerged as if from a new crater about 
fiOO feet below the top of Mont Pelee creating panic among the 
inhabitants of St. Pierre. At a quarter to eight a fornrulable 
rumbling was heard emanating from the mountain, as if a 
colossal fissure had been made from peak to foot, and then was 
beheld, amid black smoko wdiich the eye could not penetrate, a 
great uniform mass, which burst Avith di/.zy rapidity on the 
valley.’^ 

To quote again from the report of Drs. Flett and Anderson :t 
‘ An avalanche of incandescent sand was launched against 
the city. In the north end which was nearest the crater, the 
inhabitants were instantaneously killed, the w^alls of the houses 
levelled with the ground, and the town was ablaze in a 
moment. In the south end the ruin was less. Those walls of 
the houses which faced the crater w^ere demolished ; those 
which run north and south -till stood, even when we were 
there, after the second eruption. In this quarter also all w^ere 
killed, except a prisoner who was confined in an ill ventilated 


* Geographical Journal, Vol xx, p. 64. 
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cell in the prison, but we were told that for some minutes after 
the blast had passed people were seen rushing about in the 
streets, crying aloud with pain, and many threw themselves 
into the sea to escape the agony of their burns. It must be 
remembered that a terrible conflagration followed the erup- 
tion, and for 30 hours the city was a burning pile. Another 
eruption followed on the 18th, and cast down many of the 
buildings which were left. Hence it was difiScult to be sure 
exactly, what were the effects of the volcanic blast, and what 
had to be ascribed to the conflagration. But we saw 
enough to satisfy us that the hot blast was no less vio- 
lent here than at St. Vincent. An iron statue of the 
Virgin, standing on a stone pedestal on the wooded cliff over- 
looking the town, had been broken off and carried 40 feet 
away. It lay with the head pointing to the mountain, and the 
direction of the statue showed that the blast was travelling 
straight from the crater over the city. The cannon in the fort 
had been overthrown and had fallen away from the mountain, 
that is to say, in the same direction os the statue. The 
projecting ironwork of the verandahs of the houses was 
twisted and bent. The lighthouses were razed. The ships 
riding at anchor in the harbour were lying side on to the 
blast. Some were capsized, others had their rigging cut clean 
away ; only the Roddam escaped, and she was near the south 
end of the town. It was said that one man was blown clean 
off the Rorainia. The trees which were growing in the streets 
were uprooted and cast down. Many of them showed charring 
and sand-blast erosion on the side which faced the crater, 
while the lee side was still covered with the original bark.* 

There is undoubtedly much that is new to science 
in these eruptions, and many are the theories which 
have been advanced to explain their effects. Professor Hovey 
suggests that the destruction of St. Pierre was due rather to 
the passage of a tornado or cyclonic system which had formed 
over the crater than to a violent explosion. Drs. Plett and 
Anderson wore, however, fortunate enough to witness unharmed 
an eruption of the crater probably quite as violent as, and an 
exact counterpart of, that which destroyed St. Pierre. Their 
experience does not bear out this view. They were also unable 
to see any sheet of flame or explosions of gases, both of which 
theories have been advanced in explanation of the terrible 
effects of the eruption. The account given by Drs. Flett and 
Anderson of their experience of the eruption of Mont Pelee on 
the night of July 9, is intensely interesting and is here 
reproduced in full. 

t 

ERUPTION OP MT. PELEE OP July 9, 

‘On July 9 we were in a small sloop of ten tons, the 
Minerva of Grenada, which we had hired to act as a convenient 
base for our expeditions on the mountain. The morning was 
spent ill St. Pierre city, and among the sugar-cane plantations 
on the lower slopes of the mountain on the banks of the 
Riviere des P^res. The volcano was beautifully clear. Every 
ravine and . furrow, every ridge and crag, on its gaunt 
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naked surface stood out clearly in the sunlight. Thin clouds 
veiled the summit, but now and then tlie mist would lift 
sufficiently to show us the jagged, broken cliff which ovei looks 
the cleft. From the triangular fissure which serves as the crater 
hardly a whiff of steam was seen to rise, and the great heap of 
hot boulders which lies on the north side of and above this 
fissure, could be perfectly made out. Small land slides took 
place in it occasionally, and small jets of steam rose now and 
again from between the stones. 

‘ A little after mid-day largo steam clouds began to rise, 
one every ten or twenty minutes, with a low rumble. As they 
rose they expanded, becoming club-shaped and consisting of many 
globular rolling masses, constantly increasing in number and in 
size as they ascended in the air. Tliey might be compared 
to a bunch of grapes, large and small, or to a gigantic cauliflower. 
When their upward velocity diminished tlicy floated away to 
leeward, and fine ash rained dow’n in a dense mist as they 
drifted over the western side of the mountain. They occasioned 
no anxiety in our minds, as we had found that the mountain 
was never long without exhibiting these discharges, and they 
were due merely to an escape of steam carrying with it fine 
dust. They rose, as a rule, to heights of 5,000 oi 0,000 feet above 
the sea. 

‘ That afternoon as the sun was getting lower in the heavens 
and the details of ravine and spur showed a contrast of light 
and shadow which was absent at mid-day, wo sailed from 
St. Pierre to Pr^chenr, intent on obtaining a series of general 
photographs of the Jiill. The steam puffs continued, and, about 
6 o’clock, as we were standing back across the bay of St. IMerre, 
they became more numerous, though not much larger in size. 
We ran down to Carbet, a village one and a half miles south of 
St. Pierre, where there is a supi)ly of excellent water and good 
anchorage. About half-past six it was obvious that the activity 
of the mountain was increasing. The cauliflower cloud.s were no 
longer distinct and separate, each following the other after an 
interval, but arose in such rapid succession that they were 
blended in a continuous emission. A third cloud of steam 
streamed away before the wind so laden with dust that all the 
leeward side of the hill, and the sea for six miles from the shore, 
w’^as covered with a dense i)all of fine falling ash. The sun 
setting behind this cloud lost all its brightness, and became a 
pale yellowish-green disc easily observable with tlie naked eye. 
Darkness followed the short twilight of the tropics, but a four- 
days’-old moon shed sufficient light to enable us to .see what 
was happening on the hill- side. 

* Just before darkno.ss closed in, we noticed a cloud, which 
had in it something peculiar, hanging over the lip of the fissure. 
At first glance it resembled the globular caidiflower masses of 
steam. It was, however, tlarker in colour, and did not ascend in 
the air or float away, but retained its shape, and slowly got 
larger and larger. After ob.servi ng it for a short time, we con- 
cluded that it was travelling straight down the hill towards 
us, expanding somewhat as it came, but not rising in the 
air, only rolling over the surface of the ground. It was 
so totally distinct in its behaviour from the ascending 
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steam clouds that our attention was riveted on it^ and we were 
not without apprehension as to its character. It seemed to 
take some time to reach the sea (several minutes at least), and 
as it rolled over the bay we could see that thrpugh it there 
played innumerable lightnings. We weighed anchor and hoisted 
the sails, and in a few minutes we were slipping southward 
along the coast Avibh a slight easterly wind and a favourable 
tide. We had, however, scarcely got under way when it 
became clear that an eruption was impending. As the darkness 
deepened, a dull red reflection was seen in the trade-wind 
cloud which covered the mountain summit. This became 
brighter and brighter, and soon we saw red-hot stones 
projected from the crater, bowling down the mountain 
slopes, and giving off glowing sparks. Suddenly the whole 
cloud was brightly illuminated, and the sailors cried, “The 
mountain bursts!” In an incredibly short space of time a 
red-hot avalanche swept down to the sea. We could not see 
the summit owing to an intervening veil of cloud, but the fissure 
and the lower parts of the mountain were clear, and the glow- 
ing cataract poured over them right down to the shores of the 
bay. It was dull red, with a billowy surface reminding one of 
a snow avalanche. In it there were larger stones which stood 
out as streaks of bright red, tumbling down and emitting 
showers of sparks In a few minutes it was over. A loud 
angry growl had burst from the mountain when this avalanche 
was launched from tlie crater. It is difficult to say how long 
an interval elapsed between the time when the great glare 
shone on the summit and the incandescent avalanche reached 
the sea. Possibly it occupied a couple of minutes : it could not 
have been much more. Undoubtedly the velocity was terrific. 
Had any buildings stood in its path they would have been 
utterly wiped out and no living creature could have survived 
that blast. 

‘Hardly had its red light faded When a rounded black 
cloud began to shape itself against the star-lit sky, exactly 
where the avalanche had been. The pale moonlight sliining on it 
showed us that it was globular, with a bulging surface, covered 
with rounded protuberant masses, which swelled and multiplie<l 
with a terrible energy. It rushed forward over the waters, 
directly towards us, boiling, and changing its form every 
instant. In its face there sparkled innumerable lightnings, shprt 
and many of them horizontal. Especially at its base there was 
a continuous scintillation. The cloud itself was black as night, 
dense and solid, and the flickering lightnings gave it an 
indescribably venomous appearance. It moved with great 
velocity, and as it approached it got larger and larger, but it 
retained its rounded form. It did not spread out laterally^ 
neither did it rise in the air, but swept on over the sea in siirgipg 
globular masses, coruscating with lightnings. When about a 
mile from us it was perceptibly slowing down. We then esti- 
mated that it was 2 miles broad, and about I mile high. 

‘ It began to change its form ; f i*esh protuberances ceased to 
shoot out or grew but slowly. They were less globular, and the 
face 6f the cloud more nearly resembled a black curtain draped 
in folds. At the same time it became paler and more grey in 
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colour, and for a tiino tlic surface shiniuitu'ed in tlie inoonliglit 
like a piece of silk. The particles of ash we^’e now settling 
down, and the white steam, freed from milnngled dust, was 
beginning to rise in the air. 

‘Tile cloud still travelled forward, but now was mostly 
steaniy and rose from the surface of the sea. passing over our 
heads in a great tongue-shaped mass, which in a few minutes 
was directly above us. Then stones, some as large as a chest- 
nut, began to fall on the boat. They were followed by small 
pellets, which rattled oU the deck like a shower of peas. In a 
minute or two fine grey ash, moist and elinging together in 
small globules, jioured down upon us. After that for some time 
there was a rain of dry grey ashes. Hut the (*loud had lost 
most.of its solid matter, and as it shot forwards over our hca<ls 
it left us in a stratum of clear pure air. Wlien the fine ash 
began to fall tliere was a smell of snlphnrons acid, but not 
very marked. There was no rain 

‘The volume of steam diseharged must have been enormous, 
for tlie tongue-shaped eloud, broadening as it passed south- 
wards, covered the whole sky except a thin rim on tin* extreme 
horizon. Dust f<*ll on Kort-de-Franee and the whole south end 
of Martinique. The display of lightning was magniHeent. It 
threaded the eloud iu every dire(*tion in irregular bi*anehing 
lines. At the same time tln*re was a eontirnions low nimble, 
overheard. 

•What happen(‘d on Mont Peha* after this disidiarge can 
not be definitely ascertained. For some hours aiterw.ards 
there wore brilliant lightnings and loud noises whicli we took 
for thunder. That night there was a heavy ihunderslonn 
over the nortJi (*nd of Martinique, ami mueli of the ligVd niiig 
was atinos))heric, but probably tin* eruption hatl something to 
do with it, and the noises may have lioen in part of volcanii* 
origin. 

‘There can be no doubt that tlie taupliou we wituessiMl 
was a conTiterj)ai t of (bat which ile.stroyed St.. Pierre. The 
mechanism of these discharges is obsenre, and many interesting 
problems are involved. But we are convinced that the glowing 
avalanclie consisted of hot sanrl and gase.s principally steam ; 
and when we passed the hill in R. M. S. IFcnr a bnv «lays 
later, we had. by the kindness of the captain, an excellent 
opportunity of making a elo.se examination of t he shore from 
the bridge of the .steamboat. The south-west side of the 
hill along the course of the Riviere S«»che nas covered with 
a thin coating of freshly fallen fine grey ashes, which appeared 
t/O be thickest in the stream valh*ys. The water i)f the 
rivers flowing down this part of the hill was steaming hot. 
This was undoubtedly the material emitted from the crater on 
the night of the eruptiob. There was no la.va. \Vv saw no 
explosions of combuslibh^ gases, and nothing like a shee(. of 
flame. We were agreed that the .scintillations in tlie cloud 
were ordinary lightnings which shot from one part of its mass 
to another, and partly also struck the sen beneath. 
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NATURE OP THE DISCHARGE. 

‘ The most peculiar feature of these eruptions is the 
avalanche of incandescent sand and the black cloud which 

accompanies it. The preliminary stages of the erut)tion, which 
may occupy a few days or only a few hours, consist of out- 
bursts of steam, fine dust, and stones, and the discharge of the 
crater lakes as torrents of w'ater or of mud. In them there is 
nothing unusual, but as .soon as the throat of the crater is 
thoroughly cleared, and the climax of the eruption is reached, a 
mass of incandescent lava rises and wells over the lip of the 
crater in the form of an avalanche of red-hot dust. It is a lava 
blown to ]}ieces by the expansion of the gases it contains. It 
rushes down the slopes of the hill, carrying with it a terrific 
blast which mows do\vn everything in its path. The mixture 
of dust and gas behaves in many w^ays like a fluid. The exact 
chemical composition of these gases remains unsettled. They 
apparently consist principally of steam and sulphurous acid. 
There are many reasons which make it unlikely that they 
contain much oxygen, and they do not support respiration.’ * 

After May 8, both volcanoes quieted down, though not for 
long, for on May 17 another violent eruption occurred at 
St. Vincent to be tollow^ed on the next day by a further eruption 
of Mont Pel<5»e surpassing the first in violence. On July 0 both 
volcanoes burst forth again almost simultaneously, Mont Pelee 
with such violence that the noise of eruption was heard with 
great di.stinctness at Barbados and elsewhere in the West 
Indies. This Avas the eruption, described by Drs. Fleit and 
Anderson in the extract quoted above. 

Very violent eruptions of both volcanoes took place again 
on the night of August 30. If one were to judge by the magni- 
tude of the sound heaid at Barbados this eruption of Mont 
Pelee was probably the most violent of all. The shock was so 
great as to shake the houses, sufficiently to cause, in some 
case.«, the bells to ring, and some it seemed as if we liad 
received an earthcpiake shock. The sounds were like tlie 
reports of heavy distant cannon. 

ARSBNCE OP DAVA. 

A very curious feature of all the eruptions both at 
St. Vincent and at Martinique is that no lavas have been pro- 
duced. This is possibly due to the enormous amount of impris- 
oned gas and steam in the molten magma. This molten rock is 
forced to the top of the crater where it experiences a sudden 
release of pressure, the imprisoned gas expands suddenly with 
terrific explo.sive force bursting the molten magma into a fine 
incandescent powder which it hurls outw^ards and down- 
wards wdth enormous force forming the terrible avalanche 
of hot sand described by all w’ho have witnessed the 
explosions. This is borne out by the fact tliat the noise of 
the explosions appears to have been heard with little greater 
intensity in the vicinity of the crater than at Barbados, over 


ProctedingH of the Royal Society^ Vol. 70, pp. 441 ei seg. 



S81 


100 miles away. Captain McKay of the Quebec Steamship 
Company, who witnessed the eruption of August 30, says 
that the sounds of the explosions did not seem louder on 
the island of Martinique than those hoard at Barbados 
on May 7. The explosions do not therefore, in all probability, 
take place unlil the molten magma reaches the top of 
the crater, and possibly the dense cloud of dust serves to 
some extent to deaden the sound of the explosion to those 
on the spot. The explosion is so sudden that it has no time to 
lift the air above it, and its force is therefore largely directed 
downwards as in the case of the explosion of a mass of 
dynamite. 

It is quite probable we have not even yet lieard the last of 
these eruptions, but we are so profoundly ignorant of their cause 
that nothing can be prophesied for the future. 

NATURK OF WEST INDIAN ISLANDS. 

With the exception of Barbados all the West Indian 
islands are of volcanic origin and all have their extinct or still 
slightly active volcanoes. There is, however, no need for any 
great anxiety in these other islands, for in all probability Mont 
Pelee and the Soufricre now form a sufficient vent for the 
internal volcanic forces. 

It has been suggested, by some people in Barbados, that 
there may be some connexion between the landslide which 
occurred at Boscobel, Barbados, last year, and these volcanic 
outbursts. There is not the slightest reason, however, to sup- 
pose any connexion. The landslip at Boscobel was the natural 
result of a very heavy fall of rain percolating through porous 
rock and coming upon an impervious bed of blue clay along 
Avhich it spread out in a sheet, running down the slope of the bed, 
and rendering the clay of the consistency of butter. The rock 
above being relieved of its support below, broke loose along 
certain cracks, and slid downwards over the slippery surface. 
Naturally, in breaking loose and cracking, there was a con- 
siderable local shaking of the ground, and a certain amount of 
noise produced. There is, however, not the slightest tivideiUH^ 
of an earthquake having taken place. There are no voh^anic 
rocks of any kind in the Scotland or any other district in 
Barbados. 


THE PALLS OF VOIXJANIC DUST. 

The volcanic dust which fell at Barbados has been more 
thoroughly investigated than any which fell elsewhere, and it 
may be taken as representing fairly well the material ejected 
by the Soufriere. The dust was accompanied by a distinct 
smell of burning sulphur. It commenced to fall soon after 
5 o’clock in the afternoon of May 7 and continued to fall in 
increasing amount until 8 p.m., when the fall was heaviest ; the 
quantity which fell then gradually diminished and probably 
ceased altogether, at about 7 a.m. of the next day, though the 
amount of dust blown about by the wind made it difficult to 
say definitely. So far as can be ascertained, the fall was uniform 
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over the whole island, and, as stated before, the total amount 
which fell was estimated at about two million tons. 

The Harbour Master at Bridgetown, Barbados, has eolleeted 
from captains of 8hi])s the following information relating to 
falls of A'olcanie dust encoiintereil at sea between May 7 and 8.* 

‘ May 7 : Schooner Viola^ from Demerjira, met the dust at 
8 p.m,, 70 miles south of Barbmlos. 

‘May 7 : Norwegian S.S. Talinman, from Demerara, met dust 
at 10 ]).m., 150 miles S. S. E. of Barbados. 

‘May 8: Bktne. Fanny, from Pernambiieo, met dust 250 
miles east of Barbados. 

‘May 8: Ba rtpie Jupifer, from Capi* Toavu. met dust at 
2.80 a. in., 880 miles E. S. E. of Barba^los.' 

The fall of dust at Barbados both in 1812 and 1902 is 
interesting as establishing definitely the existence of prevailing 
air currents moving at a high rate of speed in the upper atmos- 
phere in a contrary direction to the trade winds, Avhich prevail 
at the earth’s surface. 

The dust is a grey-coloured fine powder strongly resem- 
bling cement in appearance, and emitting an earthy smell Avhen 
moistened with water. When moistened it is almost black in 
colour. 

The majority of the planters in the island expected to 
find the dust a fertilizer, for it was claimed that the dust of 
1812 had produced an abnormally large crop in 1813. C/hemica1 
analysis has shown, however, that the dust can have no value 
as a manure, though Professor d’Albmiiieiviue, Island Professor 
of Chemistry at Barbados, is of opinion that ‘ incorporated 
with the surface layers of our stiff clay soils it may to some 
extent improve their texture,’ and the West India Com- 
mittee have pointed out that the i*eturns of the sugar 
crop for 1818 Instead of being abnormally high Avere in 
reality abnormally Ioav. Though not a fertilizer, the dust of 
1902 contains nothing harmful to the land, and in the opinion 
of several people has done something to lessen the amount of 
blight duo to scale insects. 

C^HRMICAL ANALYSIS OF THE DUST. 

Chemical analyses of the dust by Dr. Pollard of the Geologi- 
cal Survey of Great Britain, and by Professor d’Albuqiierque, 
are given on the foIloAviug page. Both samples analysed were 
collected by Dr. Morris at Chelston from 4 p.m. on the 7th. 
till 5 a.m. on May 8. 
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D)\ Pollard's analysis. 

Silica .. ... ... ... 52‘81 

Titanium oxide ... ... *95 

Alumina ... .. ... ... 18*79 

Ferric oxide... .. ... ... ... 3*28 

Ferrous oxide ... ... ... ... 4*58 

Manganese oxide ... ... ... *28 

Cobalt and Nickel oxides ... ... *07 

Calcium oxide ... ... ... ... 9*58 

Magnesium oxide ... ... ... ... 5*19 

Potassium oxide ... ... ... *00 

Sodium oxide ... ... ... 3*23 

Phosphoric anhydride ... ... ... *15 

Sulphuric anhydride... . . .. ‘33 

Chlorine .. ... ... *14 

Water ... ... ... *37 


100*35 

Professor d\ilbm]nerijae\s Analysis. 

Soluble ! Soluble 
, in in 1 per 



Total. 

Hydro- 

chloric 

Acid, 

cent. 

Citric 

Acid. 

Moisture 

•190 

... 

... 

Loss on ignition ... 

•000 


... 

Alumina 


12*400 


Ferric oxide 

1 

2-890 



H-:{72 



Ferrous oxide 

I 

1*030 


Calcium oxide 

I0-00(» 

5*940 


: Magnesium oxide 

4'710 

*778 

... 

j Potassium oxide . . . 

*075 

*085 

•010 

! Sodium oxide 

3-551 

1*155 

1 ; 

1 

1 

1 Pliosphorit? anhydride 

dll 

•038 

*022 

* Sulphuric Hidiydride 

*124 

*124 


Sulphur as sulphides ... 

trace 

... 

... 

Titanium oxide ... 

1*000 

... 

... 

Silica (by difference) 

51*528 

*108 






1. . ... ... 

100*000 


... 
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MECHANICAL ANALYSIS OP THE DUST. 

A mechanical analysici of the dust, conducted by 

Dr. Loiigfield Smith, at the Government Laboratory, Barbados, 
by means of sieves, gave the following results : — 

Diameter of Particles. Percentage. 

*1 to *5 millimeter O'Ol 

•5 to -35 „ 3 06 

•35 to -20 7-21 

•20 to -15 „ 66-20 

•15 to -10 „ 0-89 

•10 and less „ 22-63 

Mineralogical examination of the dust has shown it to 
consist chiefly of mineral fragments, the minerals being lime- 
soda felspars, hypersthene, augite, and magnetite. There 
api)ear to be also a few fragments of sanidine and a very few 
fragments of quartz. The presence of these two minerals was 
detected in the residue left after digesting the dust particles of 
diameter *2 to '15 mm. with strong hydrochloric acid for one 
day. When this residue is stained with malachite green there 
are found two kinds of colourless crystals which have been 
almost unattacked by the strong acid. Of these two colourless 
minerals one shows low interference tints between crossed nicols, 
the colours ranging from Avhite or yellow to grey. The other 
shows considerably higher tints, the colours being green and red. 
The latter particles are always quite free from stain and are 
probably quartz grains. They aro present in only very small 
quantity, two or three grains only being found on a slide 
containing several hundred. The former particles are probably 
sanidine. They are also present only in small quantity though 
to a larger extent than the quartz. The grains exhibit well- 
marked zonal structure. 

The particles of dust over '3 mm. diameter are chiefly 
composed of volcanic glass which is crowded with gas bubbles. 
There are two distinct kinds of these glass particles. One 
kind is full of brown flakes probably of ferric oxide, while 
the other kind contains black flakes of magnetite. Both kinds 
of glass enclose small crystals and microliths of felspar. In 
some cases the glass particles are so full of gas bubbles as to be 
quite opaque, 

Drs. Flett and Andei’sou, in their report to the Royal 
Society, state that the dust represents ‘a fairly well crystallized 
hypei-sthene-andesite magma which has been bloAvn to pow- 
der by the expansion of occluded steam.’ 

DU8TS OF 1812 AND 1902 COMPARED. 

A comparison made of this volcanic dust, and of a sample 
obtained from the museum of the Government Laboratory, 
Barbados, of the duot of 1812, showed a considerable difference 
between the two. :^e'dust which fell in 1812 is grey-brown 
in Colour, and is composed of much flner particles. Under 
the microscippe the larger particles are seen to consist 
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almost wholly of volcanic glass enclosing small crystals and 
microliths of felspar and crowded with brown grains probably 
of ferric oxide. The finer particles consist partly of glass 
and partly of mineral crystal fragments, the minerals being 
chiefly felspar with a small proportion of ferro-magnesian 
minerals and a very small proi)ortion of magnetite. 

The comparative coarsem^ss of the dust particles of 1902 
and the great predominance of heavy mineral particles point 
to the eruption of 1902 being of a more violent nature than 
that of 1812. It is rare to find so many mineral ])articles in 
volcanic dust scattered so far from the seat of eru[)tiou, Tlu\se 
are generally sifted out by the wind from tJio lighter iKirtic*les 
of glass. The fact that particles of magnetite, a minei*al of 
specific gravity 5*5 to (3*5, of over one millimeter diameter shouhl 
be found in the dust over 100 miles from the seat of eruption is 
significant of the prodigious height to which the particles 
must have been ejected. 

It has been suggested that Barbados derives its soil entirely, 
or almost entirely, from periodic falls of volcanic dust blown 
over like that of 1812 and 1902 during periodic eruptions of the 
Soufricn*e, St. Vincent. There is however no (evidence of this 
and no reason to suppose it. The limestone i ock of which the 
island is chiefly composed contains a proportitm of matoi'ial 
insoluble in dilute acids, and it is this material which torms 
the soil of Barbados. It is true that a large amount of limestone 
must have b(*eri dissolved away by water containing carbonic 
acid in solution before a thick layer of soil could be formed, 
but the soil of Barbados is by no means deep. 

Professor Harrison eomput('s from an analysis of the eoral 
rock that fifty to sixty cubit* feet must have been recpiired to 
produce one (?ubic foot of soil. 


ERUPTION OF THE SOUFRIERE ON (KTORER 15. 

Whilst the preceding portion of this paper was passing 
through the picss, a further eruption of the Soufricre at 
St. Vincent occurred. 

According to the Tinirs of St. ViiicenC, the eruption* began 
about 7.45 p.in. on October 15 and eon tinned until S) p.ni. when 
all seemed cjuiet again. ‘The people on the Leeward and 
Windward coasts commenced at the first signs of the eruption 
to remove to safer localities, and this wise step has again been 
the cause of the saving of many lives, especially in the Carib 
country where the effects of the eruption have been, so 
far as we are able to asceitaiii to the present, most severe. 
There was a fjuiet interval of 3 hours. Then began a great 
electrical display at 11.45 whi(*h would have tlirowii tin? entire 
community in a panic, but f6r the excellent moonlight then 
prevailing, which greatly robbed it of its terrors. Sand, stones 
and ashes began to fall in the Carib country shortly after 
midnight and continued until 5 a.m., just before which time 
there was a short interval of dense darkness. At Chateaubelair 
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three very severe earth tremors were experienced between 
3.25 and 4.20 this morning. In Kingstown they were only slightly 
felt. Sand fell in Cteorgeto\A ii it is said between 6 and 9 inches , 
and ill the Mesopotamia a alley, 12 inches, covering the vegeta- 
tion of the valley. It is believed that the crops, especially the 
arrowroot, throughout the island will be greatly affected if not 
(lestroyi*d.’ 

In its issue oi a week later the Ttiuea continues: ‘The 
volcano continues active to a greater degree than it has at 
any time been since May 7. Columns of black smoke and 
flamc‘- are seen daily emitting from the crater. The burning sand 
which fell throughout the island to an inestimable amount, ha*- 
de‘'troyed the vegetation hitherto untouched in several parts of 
the Windward district, and the vegetable gardens which had 
recovered from tlie injury done to them by the previous erup- 
tions are now completely destroyed. A heat wave pervades the 
devastated aiea, and in Georgetown the sand is so hot that the 
poor p(M)i>le cannot tri'ad on it without their f<‘ei being scorched. 
Over six hundred people are compelled since the last eruption 
(o sleep wherever they can gel accommodation. Between 3 and 
7 miles distance from (teorgelown many of them liave to he 
content with lodging on the roads/ 

FURTHBR VAIAj OF DUHT AT BARBADOS. 

As in the case of the eruption of the Soufriere on May 7 
of this year, a fall of volcanic dust was exi>erienced at Bar- 
bados. The Rev. N. B. Watson* B. A.. V’^icar of St. Martin's, 
Barbados, made careful observations, atlas leshlcnce situated 
on tlie windward side of the island, about 12 miles cast of 
Bridgetown. His interesting notes give a clear and connected 
story of the progress of events and we re]>r(Kliice them in 
full : 

* Tuendui/, October litCJ, 

5 n.m. Sky at east brilliant crimson. Dense cumulus 

cloucN at N.E, ^Vc S.K. Atmosphere clear. Almost 

imperceptible breeze from S.K. 

T) a III. Wind at W almost calm Sky almost cloudless. 

10 a.m. Blight sunshine, clear sky. Calm at west. Sun 

intensely hot. 

11 a.m. Intense heal, yet in shade only 83 F. Sk> 

cloudless but hazy. 

1 p 111 . Close, sultry, clear, but cool in shade. Intensely 

hot out of doors. Calm, any sound at a distance 

very perceptible. Temperature SS'' P. 

2 p.m. Hazy, calm. Wind,* W.S.W. sultry, heat intense 

84 . Suggestive of enrthipiakes. 

6 p.m. Red sunset. Clear. Warm. 83 J F. 

8 p.m Clear. Damp. Dew. Wind,^ S.AV. 

Wednesdai/f Octohei* 16^ 190^, 

5.15 a.m. Kasterii sky light red* Several bar clouds N. to S. 

about 25'" from E. 
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5.50 a.m. 


0 a.ni. 


7 a.m. 

10 a.m. 

11 a.m. 


11.40 a.ui. 
12 p.m. 

.*{ p.iii. 

5 p.iii. 
0.30 p.m. 


Sky less crimson, but beautiful tints of pink and 
brown still visible. Distant cirrus like blue bars 
traversing eastern sky at 40' from E. 

Sky dull and lia/.j^ almost cloudless. A few 
cumulus clouds at N.W. and S. Their base about 
25^ Light blue mist rising fiom Helds. Tem- 
perature biO F. Damp. 

Ulue mist continues to rise but rapidly 
evaporating. Temperature 81' F. 

Sun hot, but less sultry than yesterday. CHrius 
from N.N.W 

Calm. Sound perceptible. Sea very calm. Sultry. 
Horizon at W. blue-black cloud of small area, 
probably thunder cloud. 

Three loud rumbling noises heard at \V., possibly 
thunder. 

Sultry and light breeze from S.S.E. Tempera- 
ture 82 . 

Sliglit appearance of rain, small, soft-eilged clouds 
passing ovei* from S.S.E. 

Clear and light l)ref‘ze S.E. 

Light shower of rain, *08. Jjiglit breeze fi'om E. 
Sea ealm as a pond. 


Th ursday, October JO, 

4.20 a.m. ^ Several detonations heard, lasting from 4.20 to 
4.45 a.m. About 9 sounds heard. Sni)posed at 
first to be distani tlnindoi* but found sky clear 
with the (»x<*eption of a few^ eumulns clouds. 
Eastern sky hazy. Red glow at AV. to S.W, 
caused by setting moon probably. From W. to N. 
<lark. 

The iletonations more resemble the rumbling of 
thunder than the boom of canon, but they are 
without doubt volcanic. 

Centle breeze south of east, cool and damp. Tem- 
perature 7i) F. Barogra]>h slightly disturbed. 

5.3H a.m. Whole sky hazy, ospoeially at E. and N. Dense 
blue-black hotizoii from W.S.W. to S. The upper 
edge of cloud well defined witlu)iit irregularities 
aud at a height of from 25’ to 30 . Low sti-alus 
clouds at E., alto-cumulus at S.E. and from N.E. 
to W. Sky hazy from S.E. to W. by North. Tem- 
lierature 79^. Cool da mi) breeze from S.E. Cirrus 
from W. to S. 

H a.m. Deu.se cloud at W.S.8. siireading to 8. Wind ' S.E. 

Temperature 80 . Sky tinged with greenish-pink : 
light lurid. 0.30 dust cloud evidently and spread- 
ing towartls S.E. From W. to E. by North clear. 
Sky blue. 

7 a.m. Area of dust cloud iiici’easing at S.W. Cloud 
intense blue-black and apparently moving S. of 


Several j)ersoHN iiiforiit me that they heanl load detonaHuuN from li a m. 
As ^was not awake prior to \ am uaalde to verify it. (N.lkW.) 
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Barbados in a S.E. direction. Its northern edge 
is spreading, less dense, and is now at an angle of 
about MG'* from S. Colour of upper edge copper- 
i*ed. Large alto-cumulus clouds moving from S.E. 
to N.W. adds to wind appearance of dust cloud. 
Damp breeze from S.E. Decided smell of earth 
in atmosidiere — resembling the smell of a damp 
dusty cellar. 

8 a.m. Dust cloud increasing in density and size. 

Horizon obscured by its southern edge fi'oin 
W.S.W. to S. by W. From S. by W. to S.S.E. tlie 
lower edge is sharply defined and gradually raised 
to an angle of about 35”. Body of cloud passing S. 
of Barbados. Its northern edge spreading over 
island, has now attained to 95” from S. Sunlight 
l)artially obscured. Colour of sky overhead green- 
isli-ied. GroAving dark. Temperature 81 . Gentle 
breeze from S.E. 

9 a.m. The dense area of dust cl jiid extends now from 

W.S.W. to S.E. Its loAver edge remains sharply 
defined from S. to S.E. and is gradually raised to 
about 40” S.E. A dense cirrus cloud, extending to 
about E.S.E. forms a back ground for the edge and 
brings out its density. Below this portion of the 
edge the sky is cloudless and greenish l)lue. Alto- 
cumulus cloud continues to cross dust cloud from 
S.E. Atmosphere sulphurous. Ground colour of 
sky is now dark grey. •' Up]>ei* edge of dust cloud 
spreading to N. and has attained to angle of about 
120” from S. Getting dark. Sun obscured. Tem- 
perature 81 From to 00” compai*atively clear. 

9.40 a.m. Dust just commenced to fall here. It is very fine, 
light, grey, and moist enough for many particles 
to adhere together. It falls in little pellets which 
crumble on reaching the earth. Upper edge rapid- 
ly spreading towards north. Objects to S. 
obscured. Olijects still visible from N.W. to E. 
Temperature 81|.” Intense calm. 

10.30 a.iUe Dust falling thicker. Objects from W. to E. by 
North almo.st obscured. Getting too dark t<3 be 
able to Avrite Avithout aid of lamp. 

11 a.m. Fall of dust from 9.40 a.m. to 11 a.m., 1 I fiO grms. 

per square foot. Dust falling faster, whole hori- 
zon obscured. Calm. Hills of St. John's to N.W., 
about 3.J miles off, entirely obscured. Dust par- 
ticles finer than the dust of May 7. Up to the 
X^resent hour no electrical display. TemiJera- 
ture 81 J". 

12 p*m. Fall of dust per square foot from 11 am. to 12 p.ra. 

27*53 grms. Sun totally obscured. Sky and sur- 
rounding country enveloped in' a dense yellowish- 
green fog, not unlike the proverbial London fog. 
The cabbage palm AA^alk at Kirtou plantation, a 
distance of ^ mile toN., is now invisible from hei’e. 
Roofs of houses, fields and trees covered with dust. 



280 


12 40 p m. 

1 p.m. 

2 p m. 

8 p.iii. 

4 

5 p.m. 

5.30 p.in. 

6 p.m. 

7 p.m. 

8 p.m. 

0 pill. 


The whole scene recalls that of a severe hoar-frost. 
Less (lark than at 12 p.m., yet dust is falling 
thicker. Colour of atmosphere light brownisli-reil. 
Cumulus clouds passing give the sky a mottled 
appearance. The upper dust cloud is ferruginous. 
The lower clouds bluish-grey. Several black -birds 
pertdied on a tree limb from before 10 a.m. ai'e still 
there. 

Fall of dust per scpiare foot frcmi 12 p.m. to 1 p.m. 
88*1 grins. Position of sun can be seen. Coloui* 
light reddish-green. 

Fall of dust per scpiare foot from 1 p.m. to 2 p.m, 
18 52 grms. Fall of dust decreasing. Light 
enough to cast a feeble shadow just app(‘ared. 
Outlines of St John's hills can now be-diseeriH*d* 
Sun light again obscured (2.0 p.m.). Sky yellowish 
rod. Temiieraturo 82\ gentle breeze"^ from S.K. 
Fall of dust per squai*e F(X)t 2 p.m. to 8 p m. 
4*0 grms. Sun again obscured, but not so dark 
as from 10.80 a.m. to 1 p.m. Sky less yellow-red 
and more grey. Dust cloud does not aiipear to 
be of uniform density. Dust fall d(3creasing. 
Found several butterllies fluttering on the grouud» 
probably stupefied by sulphurous fumes from 
dust. Temperature 8 P. Gentle breeze. from 8. E. 
Fall of dust from 3 p m. to 4 p m. p(?r stpiare foot 
2 0 grms. Dust fall very slight now. Sky still 
overcast. Distant objects more visible. Found 
several larg<i files alive, but so prostrated could 
take them from the ground by their wings. 

Fall of dust from 4 p.m, to 5 p m. 1*02 grms. per 
square foot. Sky h‘ss dense from W. to E. by 
North at an angle of 00* N., from 00' N to soutliern 
horizon denser, 8. very dense. Temi)ei‘ature 80*. 
Barometer continues normal. 

Dust fall very slight. Sky grey with reddish tint. 
Lurid red spot at 45" west, probably caused by rays 
of sun. 

Fall of dust from 5 p.m. to 6 p.m. 0*42 grms. i)er 
scpiare foot. Temperature 80'. Sky less dense, 
but still very hazy. Dust falling very slightly. 
Very light breeze from 8. E. Light less lurid, lait 
more light tlmii at 1 1 a.m. Less hazy at .south. 
Fall of dust from 0 p.m. to 7 p.m. ^1*12 grms. per 
square foot. Sky veih'd iu grey^,. Dust fall very 
slight. Shower of drizzle accompanied by light 
breeze lasting only a few seconds at 7.05 p.m. 

Fall of dust from 7 p.m. to 8 p.m. 0*80 grms. j^er 
square foot. Sky much clearer. Some stars visible. 
Moon shining feebly. Cumulus clouds at north. 
Fall of dust from 8 pm. to 9 p.m. 0*22 grms. 
.square f<>ot. Dust fall almost imperceptible now, 
McK)ti shining brighter. Sky clearing. Atmosphere 
clear of fog. Temperature 81“ 9.30 p.m; Temper- 

ature 80^% Dust still falling slightly, sky bright 



Friday, October 11, 1^02. 

0 a.iJK Fall of dust from 9 p.m. October 16 to 6 a.m. 

October 17, 1*22 grins, per square foot. Atmos- 
phere clear, No fogs. Distant objects remarkably 
clear and visible. Sun rose low and bright. Eastern 
horizon bright blue. Cumulus at N. and S. Dust 
registered in rain gauge from 9.40 a.m. to 6 a.m. of 
17ih. 0 03. One of the curious features of this fall of 
dust, wherithe connexion of clouds and earth by dust 
particles is considered, is the total absence of any 
electrical phenomenon. Oc<5asional tints of a red- 
dish hue were observed, but these were lasting 
and did not exhibit the slightest degree of tremu- 
lousness. Neither detonations, rumblings, nor 
sounds of any unusual character observed here 
after 4.45 a.m. of the 10th. Unlike the dust fall 
of May 7, the xipper current of air appears to 
be north of west and so the cloud instead of ap- 
proaching the island at W., as it did <»n May 7, 
has passed S. of Barba<los, jnoving in a S. E. direc- 
tion. The S.E. edge of the cloud was well <lefined 
from the time when it was first observed until it 
was obscured by the falling dust, while the north- 
ern edge .was soft and spread much as a nimbus 
would prior to emptying itself.’ 

The total weight of dust collected by the Rev. Watson from 
9.40 a.m. on October 16 to 6 a.m.^on October 17, on one square 
foot was 101*55 grammes, or at the rate of about 3*94 tons per 
acre. 

Mr. R, lladclyfle Hall, Acting island Professor of Chemistry 
at Barbados sends the following particulars with regaril to the 
dust fall at Bridgetown and also at Hastings, some three miles 
south-east of Bridgetown.* 

‘ Samples were collected at the Government liaboratory in 
Bridgetown from 9 a. m. to 11 a.m., from 11 a.m. to 1 p.m., and 
from 1 p.m. to 3 p.m.: the blowing about of the dust by the 
breeze in the earlier hours of the morning of the 17th. prevented 
the last .sample, collected between 3 p.m. on the 10th. and 8a.m , 
on the 17th, being of any statistical value ; the rate of fall was 
as follows ; — 

October 16. 

From 9 a.m. tj 11 a.m. at the rate of *48 tons per acre. 

From 11 a.im to 1 p.m. at the rate of 2*10 tons per acre. 

From 1 to 3 p.m. at the rate of 1*34 tons per acre. 

Total from 9 a.m. to 3 p.m. at the rate of 3*92 tons per acre. 

‘ I also collected two samples at “ Rosebank,” Hastings, 
about two miles south-east of Bridgetown, xvhere the fall was \- 

' From 8.45 a.m, to 4 p.m. on 16th., at tlie rate of 4*59 tons 
per acre. 

* Prom 4 p m. on 16th. to 7 a m. on 17th., at the rate of *20 
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tons i3er acre. Of this *20 I estimate about tons i^>or acre had 
fallen by 5*30 p.m. on the 10th. 

* These figures suggest tliat the fall at Hastings was 
heavier than that in the neighbourhood of the Government 
Laboi*atory. I had pt*eviously forni«‘d the idea that the cloud 
was heavier towards its south-westerly side, and it seemed to 
me that it was darker at Hastings than further inland and 
towards the City, in fact we appear to have obtai n<‘d in this 
case rather the “ tail end'’ of the dust storm : the coarser 
particles may have travelled in a more southerly direction 
than the previous one of May 7 and then have fallen in the sea 
to the south-east of Barbados. 

‘ If this were so, it would account for the fall beginning so 
long, nearly 0 hours, after the eruption, and we shoidd also 
expect to find that the fall was heavier on the soutli-easterly 
side of the island.’ 

The dust has been submitted to a ])reliminary mieros(*opie 
examination by Dr. Longfield Smith who reports : 

‘ I have examined the volcanic dust whi(*li fell here on 
October 10, 1902, and find it to be of much liner texturt* than 
that which fell between May 7 and 8, all tlie grains being less 
than one millimeter diameter, while 77*37 percent, of the dust 
from the former eruption of the Soufriere was coarsen* than 
one millimeter. 

‘ I eolleeted dust at “ Non))areil,” Hastings, ev<»ry hour 
from 9.1.5 till 2.15 and then from 2.15 till 3.45, and found very 
little difi'erence in texture or eom position between the 
sueeessive samples. 

* The particles eonsist chielly of minute fragments of fel- 
spar with a little voleanic glass, some ferre)-magnesian minei*als 
and a very little magnetite. 

‘ The dust, differs therefore considerably in composition 
from that which fell on May 7 and 8, which consisted largely 
of ferro-iiiagnesian minerals and eontained a. eonsiderablc* 
amount of magnetite. 

' On this account the dust is likely to prove of greater 
fertilizing value than that of May 7 and 8.’ 


KFFECT OF VOIA’ANK* DUKT ON INSECTS. 

The following notes by Mi . H. Maxwell-Lefi'oy, KntomoJo- 
gist of the Department are a<lded in completion of this 
account 

The fall of volcanic ash on October 10 afforde<l a good 
opportunity of determining the exact effect on the insect 
fauna of this thorough application of fine dust, a far more 
thorough treatment than any that could have been artifieially 
produced. Dust has been au ingredient of many insecticides 
in former times, either as a dilutent of strong arsenical poisons 
or because a powdered insecticide was thought to have special 
effect by acting on the respiratory system of insects. In this 
case, there was no question of stomach or contact poison : the 
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dust was likely to affect the insect life solely because it might 
act raechanically in closing the stigmata or openings of the 
respiratory system. Doubtless the line dust might also affect 
the insects living in or on the ground, but as these are few 
and no accurate observations were possible, this factor is here 
neglected 

The dust ceased to fall in Bridgetown about 3 p.m. on 
October 10, anti very careful observations were made, chiefly on 
the next day when the dry dust was blowing about and the 
general conditions were much as when the dust fell. The work 
was done on three estates near Bridgetown, chiefly on one 
which has been very thoroughly collected over during the six 
weeks immediately preceding the fall of dust. So thoroughly 
had this collecting i)een done that it was possible to estimate 
very closely the insects that would be found in any part of the 
estate, and thus this locality afforded a very good opportunity 
of comparing the coudition and quantity of the insects found 
liefore and after the fall of dust. 

Generally speaking the dust had little apparent effect on 
the insects. The conclusions arriv^ed -at were briefly that, 
though all insects hid themselves during the actual fall of dust 
(and many till the next day), all groups were as abundant and 
active on the following day with the exception of the Dipteva^ 
Hi/mmopterUf and Odonata* 

Of the Orlhoptera, none appeared to be affected in any 
degree. The common earwig {Anisolahis sp.) was to be found 
ns usual, as was the field cockroach. Acridiidae and Locustidae, 
(short horned and long horned grasshoppers) were moving 
hx»e]y in the clouds of dust among the grass and seemed in no 
way affected. There was no opportunity of finding any speci- 
mens of the Stick insect {Bostra sp.) or of the common mantid 
{Musonia smHnama), but the latter has proved to be as abun- 
dant as usual since that time. Of the Neuroptera, the common 
Chvysopa was plentiful in the corn and cane fields, and neither 
the adult nor the larva suffered in any degree. Psocidee on 
the plants were unharmed, but there appeared to be a 
notable absence of Odotiata (dragon-flies). This however, is 
not in accordance with the observations of Dr. R. Hamlyn- 
Harris, who noticed dragon-flies hawking as usual. Other 
groups of Neuroptera are practically unrepresented in this 
island. 

Hymemyptei'a would seem to have suffered, especially those 
not nesting in houses or other shelter to whicli the dust never 
reached. The common Opheon was not to be found, nor was 
the Chalcvd usually abundant in this loc*ality. Apidae disap- 
peared for some days from their usual haunts, but the hive bees 
were not affected to any extent in their hives. 

Polistes, Sceli^^hvon and Dielis disappeared almost com- 
pletely from their usual haunts, and the only live Polistes to 
be found were those resting in buildings. Whether the dust 
killed many Hymenopte'i^ is not certain, but it i*ertaiDly put a 
stop to their visiting their usual haunts in the field, and this 
was noticeable for quite ten days after the fall of dust. 

Fortnicidae sheltered in their nests, but those which were 
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fully exposed to the dust died in many eases. Sinee then 
many colonies of ants have shifted tlieii* nests higher localities 
as if to get above the dust. Coleuptera appeaivil to be totally 
unaffected, thougli it was diHieult to make any observations oli 
this group. The eonunon Searabeid. Lioprua 1nmulouHy was 
certainly unafTeeted as was tlie weevil SphrnophoruN scriWus 
and the CoeenieZ/a/ae generally. 

Chys()}nelidae and CvrmnbucUJav (Mpially were unalVeeted 
and could bo caught as usual. 

Lepidopfpra were distinctly unhurt by the dust Butterflies 
appeared soon after the dust ceased to fall, and the moths 
equally were just as numt'rous and as active. It is iinueeessary 
to specify the names, but tlie writer was fully satisfied that any 
species common in the usual localities was equally so on the day 
after the fall of dust. This applies also to the catiu’pillars. 

Dlpiera were most markedly absemt and were found in a 
dead or dizzy condition This group forms a veiy large part of 
the fauna of a cane or a corn licld, and was practi(*ally com- 
pletely absent for days after tlie dust fell. A few found on the 
first day were dead, others wei*e stiq)id and nnaljle to fly, and 
there has sinc(‘ betm a great absence of Dipfvra in the field. 

Hvmiptera were, so far as could be seen, unafle ted. 

Pentdfomiihie wcredistinctly unharmed, as were the aquatic 
spe(*ies and pond skattu s. I'inyHidar^ Fidyavidar, CercopUlav 
and dansidae were obviously unharmed, and theses make u]) the 
chief part of the local Heiniptera, (Uwvidav and Aphidae were 
equally unalfected. 

Summing up, it ai)p('ars to be fairly certain that the 
fall of this large amount of dust has ha<l a very small 
immediate effect on the insect fauna. The only groups which 
can be said to have been aireete<l were Odonata, Jfjjnienoplcra 
and Dipfera, and there is some doubt as to the truth of this in 
the first of these groups. Otherwise no effect has been discern- 
ible. Beyond the insects it would seem that no part of 
the fauna was really affi'et(‘d othiu'wise than by tln^ dis- 
comfort and uneasiness consequent to the phenomenon and 
the unusual darkness of the day. 


THE SOURCE OP BARBADOS ALOES. 

In the preceding number of this volume', page 179, it was 
said ‘that the idmitity of th(' spcicic's [of alo<'| eultivabid 
in Barbado.'. does not appear to hav<' t*ver been debnanim'd with 
certainty. It was at one tinu* deflnitt'ly stated to be A lor vrra 
Linn., of which A lor havhadrnm,, and A lor vtdyariHixre synonyms. 
The identification by Mr. .1. O. Baktu*, KR.S., of Kew, of the 
Curasao aloe as Aloe chinrtiHis, Bakt'r, and its great similarity 
in appearance and character of its product to the Barbados aJoe 
made it not improbable that the Barbados plant was also Aloe 
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chhiensis. Complete specimens have recently been sent to Kew, 
and the result of their ex^ttxination will be communicated later.’ 

The statement as to the great similarity of the plants was 
made as a result of a coin[mrison of six^eimens of the aloes 
actually cultivated on College« estate, Barl>ados. and plants 
cultivated at the Botanic Station, Dodds, obtained originally 
from Cura<^ao. The Barbados plant was later compared care- 
fully with the descrii)tion of Aloe vhiiiensis, given in 
Mr. Baker’s ‘Synopsis of Aloineae and Yuecoideae’ (Jouirnal of 
the Linnean Society, Vol. xviii, pp. 148-241). It was then found 
that it did not agree in several characters with Aloe chinensiA 
but appeared to approach much more closely to Aloe vera. 

The result of the examination of dried and spirit-preservefl 
s|jecimens, and photographs, at the Royal Gardens, Kew, has 
been the determination of the plant forwarded from the patch 
at College <‘state as Aloe vera, Linn. (A. barbaflensis, Mill.) 
The tabh^ given on page 170 of the sources of the coramoi'cial 
varieties of aloes may now he completed as follows: — 


Kind of Aloe 

Curasao aloes (usually called 

‘ Barbados aloes’ in the market) 

Barbados aloes 

Socotrine aloes 

Capo aloes 

Natal aloes 


Yielded by 

...Aloe ehinenMi's. 
...A . vera. 

...A. Perryi. 

. fevo.v and other species. 

•• ♦* 


Further information is needed, as to whether more than 
one species of aloe is cultivated in (Jiiravao and the nt^iglibonr- 
Ing islands, and used for the pri‘paiation of Curacao aloes. 

Aloe vera is usually regarded os a native of the Medi- 
teiraneaii region of Europe, and. this vi<»w is accepted bj’' 
Mr. Bakc‘r, who adds that it is now dlstribnt<‘d throughout the 
warm regions of both iKMiiispheres, 

Of the antiquity of its cultivation in Barbados, iiigon's 
account, quoted above (p. 178) bears Avitiiess, his visit to Barba- 
dos having been paid in 1647. Moreover, Mr. Baker states that 
Aloe vera Avas introduced from Barbados into English gardens 
in the year 1596, whence it was called Aloe barbadensia by 
Miller. Possibly for 1596, we should read 1690 as Barbado.s 
was not eoloni7.e<l until 1004. Of the original introduction 
of the aloes into Bnrba<los little seems to bo known with 
certainty. 



SCALE INSECTS OP THE WEST INDIES.^ 

BY H. MAXVVELL-LEFROV, M.A., E.E.S.. E.Z..S., 

Entomologist to the Imperial Det)ai‘tment of Agriculture 
for the West Indies. 

The following pages contain a continuation of the i)aper pub- 
lished earlier in this volume of the Went Indian Bulletin^ pages 
240 to 270. With the ex(‘cption of the section on ‘ Native and 
Introduced Species,’ the observations below refer solely to the 
seventy-four species found in the Lesser Antilles. No reference 
is made to the habits, etc., of the scale insects found in Trinidad, 
Jamaica, or elsewhens outside the T^esser Antilles, as defined 
on page 241. 

The following subjects arc here dealt with : 

Native and Introduced Species. 

Species likely to be introduced to Foreign Coun- 
tries from the West Indies. 

Wild and Cultivated Species, 

Coccids and Ants. 

Habits. 

Foodplants. 

Males. 

Enemies (Predators). 

Parasites. 

Diseases. 

The place of Coccidae among Economic Insects. 

Plant Species. 

Control. 


* Concluded from page 270. 
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NATIVE AND INTRODUCED SPECIES. 

In distiiiKuislnug tW species native to the West Indies 
f torn those which have been introduced, I have made use of 
evidence coming under the following heads : — 

Recorded Geographical Distribution, This has been 
studied as completely as the literature at my command will 
allow and, evidently, it is valuable evidence. 

Foodplants, This evidence is also of value. In the West 
Indies, we find the plants may be classified as native plants, 
wild and cultivated ; and exotic plants, wild and cultivated. 
When a scale insect attacks a large number of wild native 
plants, it would appear to be a native species : so also if it is 
confined to exotic idauts cultivated in gardens or estates, it 
appears to be an introduced species. 

Habitat, Some scale insects are markedly confined to 
cultivated land and have not spread further: these are likely 
to be introduced species. Others are found far from cultiva- 
tion and spread in from there : these are likely to be native 
species. 

Statements of Writers on Coccidae, There are occasional 
statements on this point in the literature, based on different 
evidence : these have been largely taken into account. It is 
much to bo hoped that more attention will be paid to this. 
For instance, Mr. Cockereirs Check List in many cases places 
the origin of each species in some Zoological region. I have 
no knowledge of the data on which he proceeded, but I have 
every belief that, with his wide^ knowledge and large amount 
of information, he is eminently (pialified to express an opinion. 

Doubtless many students of Coccidae will differ from my 
conclusions. 1 trust that my attempt will at least lead to an 
increased interest in this cpiestiou and that the original homes 
of our ret^orded si)ecies may be settled before the facts are 
irrevocably obscured by the spread of these insects to further 
localities. 


NATIVE SPECIES. 

Native species found in the Lesser Antilles, not found in 
the larger islands ; — 

. Chio'naspis nutjor, Antigiui only. 

This differs little from Chionaspis minor and may be a 
local species arisen from the latter. 

Pulvinaria Jtcus, This occurs also in Brazil. 

Pulvinaria Broadwayi, Grenada only. 

Ceroplastes cirripediformis, var. plumbaginis. In Antigua, 
probably a local variety of the neotropical species. 
Ceroplast^fi Dugesii. Neotropical. 

Ceroplastes denvdattis. Also in Demerara. 

Lecanium punctatmn, Grenada only. 

Lecanium aasimile^ var. amaryllidis* Antigua only. 
Lecanium batatas, Antigua only. 

Lecanium begoniae, Antigua and Demerara.. 
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Asterolecaniuiii bamdasae, var. batnbtiHulae, Gronada, 
local variety. 

This is a total of only eleven species : there is among them 
nothing striking or distinctive. We may add the two species 
found in Guadeloupe, Rhizoecns cloti and Ortheziola fodiens. 
There are also some species which I have in my coileetion, 
unnamed and apparently new, of which further material must 
be obtained. 

Native si)ecies found in Trinidad, not found in the other 
islands : — 

Aapidiotus Hartii, var. Luntii. Peculiai*. 

Chionaspis anpidiHirae, Also in Brazil. 

Pinnaspis biuii^ var. alba. Peculiar, 

Pidviiiaria bmssiae. Peculiar. 

Inglisia vitrea. Peculiar. 

Lecanium nanum. Peculiar. 

Ripersxa nermta. Peculiar. 

Asterolecaniam aiircutn. Peculiar. 

Dactylopius virgatus var. faruiosuH, Peculiar. 

This is a total of nine species including two genera, Inglisia 
and Ripersiiu not found elsowhcu’e in the West Indies. 

Native Species in Trinidad and the smaller islands, not 
found in Jamaica : — 

Pidvinaria sunulans. Barba- Dad glopius sacvhari, Barbados 
dos and Trinidad. and Trinidad. 

Pidvinaria xirbicola, Barba- Aderolecaniurn Urivhi, Gren- 
dos and Trinidad. ada and Trinidad. 

Lecaniurn Urichi, Grenada, Ceropnto BarhevL Antigua, St. 
Trinidad and Brazil. Kitt’s and Trinidad. 

This amounts to six species with one distinctive genus, 
Ceroputo, 

Native species in Trinidad and Jamaica, not found native 
in the small islands : — 

Aspidiotxis bifonnis. Also in Convhaspis angraeci. 

Central America. Asterolecanlmn niiliaris, 

A spidiotuH palrmie. A sterolecaniiini epidendri. 

A total of five si)ecies, small as would ha expected. 


Native species in Jamaica, not found in Trinidad or the 
Lesser Antilles 


Aspidiotusbifoinnis, var. cal- 
tleya\ 

A spidiotiis biforinis, var. ocU)n- 
toglossL 

A spidiot us / U) wreyi, 
Aspidiotu^ diotyoHperini^ var. 

jainaicenais, 

A spidiotiis lateralis, 
Aspidiotus niangiferae. 
Pseiidoparlatoria ostreata. 


Cero pin stes con flu cits 
Ceropla stes depressus, 
Ceroplastes ciiphorbiae, 
Ccroplastes jmnaicensis. 
Ceroplastes utilis. 

Lecaniurn hemisphaericiim^ var. 

hibeimaculoruvi. 

Lecaniurn ruhellum, 

Lecaniurn terminaliae, 
Lecaniurn lesaelatum^ var. 
swainaomtp. 
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Diaapis calyptroidea, var. Dactylopiua filanientoaua. 

opuntiae. Dtictylopivs aegregatua. 

Mytilaapia ci^otonia. Daciylopivs aimplex, 

Mytilaapia alhiba, Tachardia getnmifera. 

Pinnaapis hambuaae, Aaterolecaniiim palmae, 

Pidvinaria ciipaniae. Margarodea formicarium, var. 

PuMfutria dendrophthorae. Rileyi. 

Ceroplaatea alholineatua. 

A total of twenty-eight »|3eeies including two genera, 
Tachardia and PaeudoparLaiorUtt not found elsewhere in the 
Went Indies. 

Pheaacocvus fielianthi, var. goasypH, Forto Rico. 

Native species found in the small islands and Jamaica : — 

Aapidiotua punicae. Dominica Pseudococcus tomentosus New- 
and Jamaica. steadi, Jamaica and An- 

IXictylopiuH breciijes, Antigua, tigua. 

Dominica and Jamaica. 

Native species common to the whole group of islands : — 

Aspidioiua articulatus» Neo- Daciylopius rirgatua. Also in 
tropical and general. India. 

Aspidlotus HartiL Peculiar. Aaterolecaniuoipustulans, Neo- 
Aapidiotua aacclmri Also in tropical, etc. 

Java. Orthezia insignia. General. 

A idacaspia peniagona. Gen- Orthezia imtelonga. Also in 
eral. Denierara. 

Pwiopalchmria pyrifonnis. Margarodea formivarinni, Neo- 
Peculiar. tropical . 

Ce^^oplastea cirripedi/ormis. Icerya montaerratensis. Neo- 
Neotropical. tropical. 

Ceraplaates floridenaia. Neo- Icerya rosae. Neotropical, 
tropical and Ceylon. 

This is a total of only fourteen species. 

Tabulating these iigures we get : — 

Trinidad... ... ... ... 9 

Trinidad and small islands ... ... 15 

Trinidad and Jamaica ... ... 5 

Small island.s ... ... ... 13 

Small islands and Jamaica ... 3 

Jamaica ... ... ... ... 21) 

AVest Indian ... ... ... 14 

The liiost striking facts hei*e seem to be that, whereas 
Jamaica has twenty -nine ijeculiar species, Trinidad has but nine 
(‘peculiar,* here refers only to West Indies) ; and that whilst we 
have silt common to Trinidad and the small islands, and also 
fourteen common to all, we have but three common to Jamaica 
and the small islands. It must be i^membei*ed that we ai*e 
dealing with supposed native species, most of them uncommon, 
and that the presence of Mr. Cockerell and Mr. Townsend in 
Jamaica would tend to the tHMX>rding of the rarer species that 
might have escaped notice elsewhere. The figures, whatever 
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they may be worth, fail to give any facta of interest: there is 
no evidence for instance of Trinidad having many forms com- 
mon also to the mainland of South Ameri<*a which have not 
reached Jamaica. 


INTRODrCEn SPECIES. 

In dealing witli these it is unnecessary to separate those 
which have been introduced to the different islands. Introduc- 
tion is probably a mattei* of chance, dei>onding largely on the 
number of plants imported to each island, the places they 
come from and the measunvs taken to keep the scale insects 
from becoming established when introduced. Until stei)s are 
taken to deal with this <juestion, iieV species may be entering 
at any time from Europ<‘, United States, Central or Soutli 
America. 

AVe may however divide such species as are apparently not 


Indian, but yet neotropical, 
originated outside the neotropical 

Neotropical speci 

Anpid'iotna peraonainn, 

A apidioiuft dictyoHppDu L 
A apidiotvs ficuH. 

Did spin ca I yptroiden. 

Species from mor< 

Aspidiotus destructor, 

Aspidiotus hederae. 

Aspidiotus avranilL 
A spidiotus tessera tus. 

Aspidiotus camelline, 

Aspidiotus uvae, 

Fioriniu FioHniac, 

ParlatorHa proteus, var. croton is, 

^ Parlntoria Pergandei. 

* Diaspis Boisdiirnlii, var. niacu- 
lata, 

A tilacaspis rosa e, 

Chionaspis hiclavis, 

Mytilaspis citricola. 

These arc introduced but 
region. 


•om such as have probably 
region. 


Chi o no s pis citri, 

Dacf glopius n i pa e. 
Dnctylopius duhia. 

distant regions : — 

Mytilaspis Gloveri, 

Pinnaspis hu,v.i, 

Tschn nspi s fit if or mis, 

\ ^insonia si el I if era , 

Lean niuni depressum. 

Leva niam hemisphaer in nil. 
Leva nium hesperidmti, 
Lecanium many i ferae, 
Lecanium nigrum, 

Lecan ium oleae, 

Lecanium tesselatum, 
Dnctylopius ndonidum, 
Dnctylopius citri, 

A sterol ecu ti i um hamh usae, 

ossibly from the neotropical 


Species doubtful in origin : — 

Aspidiotus cydoniae, Lecanium longulum, 

Chionaspis minor, Dnctylopius calceolariae. 

This totals 3h introduced species. 

4 doubtful species. 

80 native species. 

In considering closely the distribution of Coccidae, one meets 
with curious cases. Sindi is the Dnctylopius calceolariae, found 
by Mr. Maskell in New Zealand, subsequently in Fiji. The 
Jamaica sugar-cane insect is regarded by Mr. Cockerell as the 
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same, and is also found in Barbados. How comes this curioas 
fact? Is the West Indian species actually the New Zealand or 
Fiji insect, and if so, how did it come here; or are the two 
descended from dissimilar ancestors but now anatomically 
indistinguishable, having been produced under possibly similar 
conditions in widely separate localities? Or is our specific 
distinction at fault ? Or was />. calceolariae once a worldwide 
species and now exists only in these localities, having died out 
in the intermediate i^laces? These are questions to which 
there seems no answer. Could we find an answer much light 
might be thrown on the geographical spread of Coccids, as also 
of other insects. 

SPBCIBS LIKELY TO BE INTRODUCED TO FOREIGN COUNTRIES FROM 

THE W'BST INDIES. 

In studying the scale insects of the smaller islands, two 
facts are prominently noticeable : (1) the abundance of a definite 
number of species of these insects and the great variety of 
plants they attack, (2) the fact that most of these are introduced 
species. In a recent paper (West IndicLn Bulletin, Vol. Ill, 
pp. 140-51) I pointed out that, of our most destructive species, the 
majority were introduced and that native species were usually 
far less abundant and destructive. On further studying the 
geographical distribution of these introduced species, their wide 
range becomes noticeable, and it is evident that, where scale 
insects are so abundant and live on a large variety of culti- 
vated plants, there is a great probability of many of our 
native ' and introduced species being spread from these islands 
either to other tropical or sub-tropical places or to greenhouses 
in temperate climates. 

In a recent paper* Mr. King and Dr. Reh enumerate seven 
species of Lecanium found on introduced plants in Germany ; 
these include Lecanium hemisphaericum on plants from South 
America and Trinidad, Lecanium hesperidum, Lecanium longu- 
lum, and Lecanium oleae from various plac^es. These four are 
common West Indian species, ea»sily introduced on plants from 
these islands. 

In another paper, abstracted in Bulletifi 22, N, S. United 
States Department of A gricidtxire. Division of En tomology, page 
791, Dr. Reh deals with certain Aspkiioti imported to Germany 
on American fruit. 

The case of the Lantana Bug in Ceylon, described by 
Mr. Green in Circular 10, Royal Botanic Gardens, Ceylon, is a 
conspicuous case, where a probable West Indian species, 
Orthezia irisignis, was introduced and caused a considerable 
amount of destruction : a similar case is the White Peach scale, 
Aulcu)aspis pentagona, 

Tlie literature abounds in such instances familiar to all 
who study Coceidae, and I wish here to draw attention to the 
species common in these islands, which are likely to be import- 
ed on plants, and against which horticulturists will need to 
guard. 

* Jahrhiich der ffamburgischen Wisseiia chafflicJim A^istalten xvlll, 1900. 
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The followiiif? list includes the most abundant and destruc- 
tive at present in the islands. They have a large range of 
foodplants in every case, mostly cultivated fruit trees or onia- 
men^l plants. I am not competent to speak of Jamaica or 
Trinidad ; but in the smaller islands, I know from consUint 


personal observation, as well as from the information given 
by the Curators of the Botanic Stations and other persons, 
the most likely species to be spread from the West Indies 


Aspidiotus articulat'UH. 
Aspidiotus deHtriictor, 
Aspidiotus personatus. 
Aulacaspis pentagoita, 
Chionanpis mi nor, 

Pimiaspis huxi, 
lachnafipis filiform is. 

Proto pul vina via pgriform is. 
Vinson ia st ell if era. 
Ceroplasfes floridimsis. 


Lecan iion. honisphaericnm. 
Leca niuni h es peridu ni. 

Leva n in in mn ngifcrae. 
Lecan iurn n igriiin, 
Lecaniiim oieae. 

Daetglopins adon id ant. 
Dacfylopius citri. 

A sterofecaniiun piistulnns. 
Orihczia insign is. 

Orth vz ia p ra el o 1 1 ga . 


In addition there are the Coccids that attack only a few 
])lants, such as the citrus Corvidae : — 


( A spidiot'us a rt icu la t us.) Ch ion aspis ci tri. 

A spidiotus aura ntii. M gtilaspis citricola . 

Aspidiotus ficus, 

and the orchid Corvidae : — 

Conchaspis angraeri (rare.) Vinsonia stvUifvra. 

Aspidiotus biformis. 


There are also Coccidae on palms, bamboos, crotons and oblier 
plants. These are the most likely, but, of course, any Ooccid 
on cultivated plants is capable of Inurig distributed from here, 
and we may also remember that tlu? abundant sf)ecies change 
slowly from year to year. 

Many of these Coccidae are already found in hothouses 
and greenhouses in various i)arts of the world. Mr. King's 
paper on greenhouse Corvidae* enumerates iifty-six species, of 
which thirty live at the present time in the oi)en air in the 
West Indies. In anotlua pa pert on the Coccidae id the Harvard 
Botanic Gardens, Mr. King mentions nineteen species, of which 
eleven ai’e found in the West Indies. Mr. Green and 
Mr. Newstead studied the Coccidae of the Royal Botanic 
Gardens, Kew, and found twenty-two species, of which nine- 
teen occur in the West Indies. Mr. K. J\ Felt characterizes 
twenty-two out of seventy-eight spec^ies of Corvidae in New 
York State as ‘greenhouse species’ and eighteen of these are 
among the West Indian fauna. These figures sliow plainly 
that tropical and greenhouse scale insects are closely similar, 
and it would bo interesting to know whether more of our West 
Indian species have come fi*om greenhouses in temperate 
latitudes than r>ice versa. 

These facts throw light on the distribution of scale insects 
from one place to another, and 1 question whether a Wardian 


* Entomological News^ Dec. 1001, and May 1002. 
t Psyche^ January 1001, p. 162. 
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case of plants from any of these islands would not be found 
to contain more than one species of scale insect. This danger 
id very obvious to any one in these islands, where under the 
continual steady high temperature, Coccidae multiply and 
spread to an astounding extent ; but it is by no means easy to 
bring this fact before the notice of horticulturists and others 
in colder climates where the winter checks the spread of out- 
door species, and where it is also comparatively easy to rid an 
enclosed greenhouse of its blight. Wherever a large variety of 
plants are brought together and cultivated, either in the 
tropics or in the favouring circumstances of a greenhouse or 
hothouse, there the best conditions are established for a number 
of Coccidae to live and spread. This danger is naturally 
much magnified wherever plants ai*e brought together from all 
parts of the world, and probably also by the fact that where 
large numbers of plants are grown together, some must be liv- 
ing under unfavourable conditions and cannot therefore be in 
the full vigour they would be in their natural habitat, being 
then more suitable hosts for scale insects. The latter fact is 
probably one of great importance, applying both to Botanic 
Gardens in tropical or sub-tropical localities, and to greenhouses 
and hothouses in temi^erate climates. 

The part played by Botanic Gardens and nurseries in 
spreading scale insects, collected with the plants from all parts 
of the world, is little realized, and the most stringent steps 
should be taken to guard against this. The destruction of 
scale insects in nurseries and greenhouses is perfo(;tly feasible. 
It is recognized that great care is i^eded to prevent the West 
Indian Botanic Stations becoming centres of pest distribution, 
and very careful steps are taken to prevent seedling plants 
being sent out with any scale on them ; and the same should be 
done in every nursery or garden whence plants are distributed. 


This is fully recognized as a necessity in some countries, 
notably in America ; but it does not yet appear to be adequate- 
ly realized in England. Not only is the importation of plant's 
from the West Indies likely to lead to fresh ‘greenhouse’ 
species in England, but the plants sent to the West Indies are 
likely to bring scale insects which will thrive in the open air. 
There can be little doubt that our thirty -six introduced species, 
which include the majority of the very destructive ones, have 
been brought to the West Indies on plants. This fact has. 
been recognized and is being dealt with in the West Indies, 
but it deserves attention also from importers of West Indian 
plants. 

It is interesting to note that some eight species, regarded 
as West Indian originally, are already known outside the 
u 60 ti*opical region. These are : — 


A^pidiotus articulatm. 
At^pidiotvs sacchari. 
Aulamapis pentagona. 
Ceroplaates dmudahia. 


Cet'oplaatea floirUienaia, 
Dactylopma virgaUia, 
Aaterolecanium puaUdxina. 
OHhezia praeloriga. 


This is a small total, but the fact that such a pest as 
Atditoaapia pentagona or Orthesia hiaignia has escaped and 
infected distant places, doing serious damage, is in itself 
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sufficient to (^11 for strict uieasures to guard against tliis. 
The West Indies hav^e received far more than they have given, 
in species of scale insects and in loss, but this may not be so in 
the future with increased means of communication and other 
facilities for the spread of insect pests. The object of this 
l^aragraph is briefly to point out the danger of importing 
plants from the West Indies without proper precautions, and 
to emphasise the very great necessity of the adoption in 
England and the whole British Empire of ade(]uate measures 
against the increasing spread of hurtful species of scale inse(*ts. 

The matter has been dealt with as regards these CNdonies 
ill these pages and a practi(^al realization of such measures in 
these islands is probalily a matter of the near fidnre.* 


VVIM) AND (UJLTIVATK.D Sl*E('IES. 

A naturalist arriving at an island such as Dominica would, 
if his attention were directed to the Coccidae, observe that these 
insects were as common in the gardens and streets of the towns 
as they were rare in the forests or uncultivated waste lam Is 
outside the limits of cultivation. This is not the less striking 
in an island such as Barbados where there is very little nneul- 
tivated land, where the whole island is densely cultivated and 
populated, and there are but traces of the original forests or 
waste lands. Throughout Barbados, scale insects may be 
found on tlie plants grown for food, for fruit, or for ornamental 
purposes. But in the little bits of woodland such as are found 
at Turner's Hall or Newcastle, the trees are healthy, not covered 
with black blight or spotted with scale insects. The collector 
here finds perhaps one species of Coccid after prolonged seandi, 
and that proves to be one of the native West Indian species not 
found usually on cultivated plants. 

What is the ex[)lauation of this fact ? 

Wo can find no full explanation and can only hazard 
theories. I am of the opinion that, taking a list of the sp(M‘ies 
that grow on wild uncultivated plants, we And two classc^s : 
native species which may or may not confine themselves to 
wild or to native plants, and introduced species which liave 
not confined themselves to cultivated plants. 

Considering the Coccidae of any one place as a whole, on 
the one hand, there are native species, accustomed to livt^ on 
wild or acclimatized plants, and on the other liand, there are 
the introduced scale insects accnstometl to live on thest^ 
introduced plants. 

These tend to keep separate, the native species on th< wild 
plants, the introduced species on the introduced plants grown 
in cultivated areas ; but they may spread into each other's 
domains. This is more likely to take place in the case of native 
species which find the cultivated plants weak from struggling 
against unnatural conditions and so make tliem an easy f)rey. 


West Indian Bulletin, Vol II. p. 318, and Vol. Ill, p. 140. 
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rather than in the case of the introduced species, which must 
accustom themselves to the vigorous wild plants in order to 
obtain a footing outside the region of cultivation. If this rea- 
soning be true, our wild si)ecies will be native species with 
such introduced species as have wandered in from culti- 
vated land. Now, wild species, that is, species living on wild 
plants in waste or virgin land, are not common. In the course 
of a considerable amount of wandering over these islands 
I have seen but few of them, and I have made special efforts in 
every case not to miss an opportunity of recording these wild 
species. Here and there, one meets with most interesting 
cases : thus in St. Lucia, I found a small patch of Liberian 
coffee, at an elevation of 800 feet, forming part of an estate 
surrounded by either virgin forest or waste land (land many 
years out of cultivation). These coffee trees were covered 
witli Anpidiotus 'articulafua and lachnnspis filifonnis, yet 
neither of these insects could be found anywhere else in the 
neighbourhood. Why did not these Coccidae spread to sur- 
rounding plants, as they do so constantly where there are a 
variety of cultivated plants? This isolated case, of which 
I have seen many examples, inclines me strongly to think that 
it is hard for an introduced species to live on anything but 
cultivated plants, or for a ‘ cultivated* native species to again 
return to wild plants. But Coccids are always less common on 
wild plants than on cultivated ones, winch, I am convinced, is 
a matter of ‘ vitality.* 


The following list includes the species 1 have found on w ild 
plants as apart from cultivated ones : — 


Aspidiotus articulatHH, 1 

„ mcchuvL 1 

„ vydofiiae, 1 

„ cLestriictor, 8 

„ personatus, 1 

Aulamspis pmtagona. 5 
Chionanpis minor, 6 

iHchnaspln fil if or mis, 1 

Pulrinaria nrbicola, 2 

Protopnlviiiuiria pyriformis. 4 
Ceroplastes cirripedijormis, 2 
„ Dugesii, 1 

Lecanium heminphaericxim, 8 
„ hesperidurn, 2 

„ longulum. 1 

„ 7iigrum, 2 

„ olpae, 3 

Dnciylopius citri 2 

„ virgafiis, 1 

Asterolecnnium hnmb'nsae, 1 
„ pusttdans, 3 

Coccus lomentosus Newsteadi, 1 
Orthezia insignis, 2 

Pnlvinaria^ sp. ? 2 

Icet'ya, sp. ? i 


wild plants. 
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This is a total of only fifty-eight cases, comprising twenty- 
three species of Coccidav. The foodplant and locality records 
for the Coccidae of the smaller islands comprise several 
hundreds, the above cases scarcely constituting one-twentieth 
of the whole number. We now return to our original point of 
why this should be the case. The above fifty-eight cases 
contain instances such an Aspulioins fiacchari on Hahama grass, 
a native species on a wild plant, and Lecaniiini honisphacricuui 
on Bnrleria, an introduced scale running Avild on a wild plant. 
Similarly, there are many cases of both native and introduced 
species on the cultiA^ated plants. But the attacks on cultivated 
plants are always far more numerous than on wild [fiants, and 
introduced species ‘ run wild’ on cultivatetl plants continually, 
whilst they very rarelj" do so on a wild plant. One factor 
certainly is in the state of the i)lant. Any plant growing wild 
must be vigorous to have withstood the competition of the 
other plants ; it is living under natural conditions, more or less 
well suited to it. But a cultivated plant is forced to gi'ow 
Avhere it is placed; there is no eoinpotition; it may be in advtu’se 
circumstances and is artificially maintained in growth. The 
result often is a lack of tlic^ vigour that characterizes native or 
Avild plants, and this exf)oses it to the scale insect attack as 
it does to some other forms of disease. 

Another factor probably consists in the adaptability of 
many introduced species of feeding on a A'aricdy of fooil plants. 
Kvery adrlitional foodplant is a help to fnrtluu* in(*reaseand 
spread, and introduced species sc'cm to possess that a(la])tal)il- 
ity or toaccpiire it. There is also the fact that species confined 
to one plant have far loss chance of b(Mng introduced tlian do 
the virulent species Avhich ai*e capable of living on a varic'ty of 
plants, and naturally, it is Die latter Avhieh are bi'ought in 
Avith plant importa tions. 

CXKCinS AND ANTS. 

Ants are a very constant accompaniment of many specit^s 
of Coccidae^ so much so that many pcoi)le cioclit the ants with 
the damage done by tlie scale inscHits. They oA^er-riin the trees 
infested Avith some scale insects, visiting them constantly, and 
it is not hard to imagine that the ants may be a i)ow<‘rful 
factor in the spread id Covvdlac, and in prcsei ving them from 
enemies. Observations on the precise degrivv^ of tlio relations 
between them would be of gn^at value, thougli tliey would 
necessitate A’^ery prolonged obserA^ation under dillicult circum- 
stances. 

In collecting CoccUhu\ one frequent!}^ sees ants iiick up th(^ 
young scale insects in their jaws and carry them olT: they will 
do this immediately a scale in.sect is killed oi* injured, and fre- 
quently pick up the live ones winm the Avhole colony is 
disturbed or removed from the plant. But F have never seen 
this occur under normal circiinistan(*es, nor have I been able to 
show that the ants carry the eggs or in other ways help the 
scale insects. They remove the mealy wax in some cases, and 
appear to feed on the ‘ honey dew.’* 

* West Indian Bulletin, Vol. FI. p. 346. 
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A suiall maliogany tree infested with a Lecanium was 
isolated by painting a ring of ‘dendrolene’ round the trunk, in 
the hope that the ants on the tree could not return to the nest 
but would die speedily. 

The ring of dendrolene effectually isolated them, but they 
lived apparently unharmed on this tree for several weeks, shel- 
tering under loose flakes of bark, and apparently subsisting on 
the excretion of the scale insects. Further observations on this 
point are in progress, but I have little opportunity for this work 
and it would be a useful investigation for some observer. 

The siiecies that ants will follow are well defined and are 
Identical witli the species that cause ‘black blight.’ This 
blight is the sooty fungus that apparently lives on the sweet 
excretion of the Coccids Avhich falls on the leaves below. 
The presence (^f black blight is the common accompaniment 
of the attack of certain Coccidae, just as the presence of ants 
is usually diagnostic of the same thing. 

The species that ants will follow are included in the genera 
Ceroplaafea, Lpcanium, Daefylopiita, and Marga- 

rodea, 

T have not observed them visiting other genera. 

Tliore are exceptions in the above genera : thus Ceroplastea 
cirripediformis is not an ‘ ant ’ species, though C. Dtigeaii is. 
The same is true of a Lecanium n. sp. found on sugar-cane, 
though all our other Lecanii are visited. Dacfylopins \irgahiii 
does not appear to offer attractions to ants. 

With these exceptions, all the species of these genera 
found in the smaller islands are characterized by the visits of 
these ants (which sharply bite the collector and observer), 
and also by the black blight. 

The remaining genera and species do not appear to excrete 
honey dew in the way that these do. 

HABITS. 

LocomoHon, Coccids vary considerably in their degree of 
activity. The Diet spina e are perhaps the least active and move 
very little, for except when just hatched, they appear to be 
incapable of moving, and having once fixed their rostrum into 
the plant, they commence scale formation and do not thefi 
move. Almost the same is true of Ce'txtplaates and Vinaonia: 
the wax commences to be produced very early, and after this, 
they do not migrate from their original location. 

The Lecanii are far more motile and some more so than 
others. Lecanium oleae is one of the least active, but such 
forms as Lecanium longtdum, mangiferae and heape^ndum can 
become active up to the time of gestation. The same is true of 
the PxdvinaHae, though they will not move after the ovisac 
commences to he formed. The A sterolecanii are less active, 
I'esembling the Diaapinae, and this may be due to the glassy 
covering they secrete. 

The Dactylopii are active up to the time of oviposition, 
and D. virgatus will walk at any time, as it forms no ovisac 
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and 18 almost ovo-viviparou 8 . D. calceolay^'ae, perhaps owing to 
its unwieldy balk,' liiids difficulty in locomotion after it is ma- 
ture, but it is exceptional. Ceroputo Barber i is anotlier active 
species, ivalking vigorously at slight provocation at almost all 
times. Orthezia and Icerya are active throughout their lives in 
most cases and the former genus markedly so. Probably this 
power of extended locomotion is a considerable help in spread- 
ing from place to place, but the means of dispersal are peculiar- 
ly difficult to understand in the case of these small insects. 

In Orthezia and Icerya the legs are more fully tleveloped 
m relation to the rest of the body than in our other genera, the 
legs in Dactylopius and Lecanlam appearing to bo very inade- 
quate for locomotion over any distance. 

Location on the Plant. Other habits are not easy to 
observe, but in a few cases there are points of interest. 
The habit possessed by DaclylojhitH brevipea of entering the 
‘eyes’ of the pine and becoming enclosed there b>' the 
bracts is very singular. The mature insect can rarely escape 
in the case of such pines as the Black Antigua, in which 
the eye closes very tightly, though the young which hatch 
inside can and do escape between the biacts. Vinaonut 
stellifei'a is curiously fond of placing itself on the ‘ veins ’ of 
the leaves it infests, and in the case of large-leaved plants this 
may be very obvious, the secondary veins being marked out by 
the lines of little glassy scales on them. 

Many other species prefer the main veins of the leaves, 
collecting beside the midrib in considerable numbers, but in 
other eases the insect settles down without regard apjuirently 
to its position on the leaf. Most leaf-infesting species piefer the 
lower sliaded side, but Aspidiolns articulatnH in ]>articular is 
found oil the exposed side, as also Pinna h pis bii.vi in many 
eases. 

Coccids infest all pails of the plant, and some sjieeies are 
conlined to certain parts. Many are found only on tiie bark, 
others on the leaves and fruit, and a few of our species are under- 
ground. Thus Aspldiotas saeehari lives on tlie. umferground 
rhizomes of the Bahama grass, though it also lives on tlic stem 
of the cane. A, flartii is found on the yam below the ground. 

Pidvirutria urbicola infests every part of tin* plant from 
the root upwards, as does also Icerya roaae, though the latter 
rarely goes below the surface. Maryarudett form icariani is a 
jmrely root-feeding species, found some depth below the 
surface. 

Broods, In almost every case there are no regular broods, 
insects of all age.s occurring togetlier at once. Jn cases where 
a few only of a species are introduced to a new locality, there 
may l^e a whole brood of nearly one age, but this is speedily 
lost in the succeeding generations, those that first hatch and 
develop most quickly outstripping the others. 

Egg-laying is so comparatively long in some species, and 
the subsequent development so rapid, that it is not uncommon 
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to find the off spriuK of one parent comprising young mature 
scales and newly hatched larvae. There are, in consequence, 
in every colony insects in all stages of development. Notable 
cases are found in a few instances. 

In Aulctoaspia roaae the colonies consist each of one, two, 
or three females, with a larger number of males, grouped to- 
gether on a leaf. In these the male scales are usually of the 
same stage, all being immature or fully mature, with little 
apparent difference between them. 

In the case of Ceroplaaiea ceriferua and C. floridenaia^ the 
development is slow, and there is little difference between the 
degree of development of the waxy covering, all appearing to 
be somewhat of the same age. This is not invariably true, but 
is far more marked than in the case of other scale insects. 

Another i)oiht in which Coccids differ is their gregarious- 
ness : some are peculiarly gregarious, forming dense colonies 
which gradually spread. Notable cases are Aapidiotua deatriw- 
tor, A, aurantii. A, diciyoapermi^ A. ,ficua, Aulacaapia pentagon 
//«, Diaspia calyptroidea, Chionaapiay Mytitaapia, Finnaapia, 
Lecciniuin hetniaphaericitni and L. nigrmn and some others. 
These collect together, in some cases tightly packed, the males, 
when they occur, wetlged in with the females. 

Diaapia Boiaduvalil on cocoa-nut has a habit of forming a 
dense colony of males and females in one spot, perhaps an 
inch in diameter, and it is only on these spots that Aapidiotua 
deatructor will be found if both scales occur together on the 
plant. The discolouration of the spots enables one to locate the 
colonies very easily, and it is unusual not to find both species 
together. 

Other species are more solitary, some particularly so : thus 
Aapidiotua articulatua usually occurs scattered over the leaf, 
as does A.peraonatua, Pali inarm ficna is usually diflicult to get 
in any number without collecting a mass of foliage, as also is 
Levaniam mangifirav. The reiuaiiider have less distinctive 
habits, the degree of crowding often depending on the number 
present. 


ASSOCIATBII SPECIES. 

In a recent paper Mr. King discusses the ‘Association of 
Coamlae^ simply recording cases wheie various species are 
found living on the same foodplaut.* This is a matter of such 
constant occurrence in the West Indies that hundreds of cases 
could be cited, and a very large number of plants are constantly 
affected by several species. There is no connexion between 
the species other than that they both have the same food plant, 
and one looks in vain for any instances where two species are 
in any closer way associated. In one case alone I have found 
what appeared to be some relation between Diaspia Boiaduvalii 
and Aapidiotua destructor^ in that, on the cocoa-nut palm in 
Barbados, the latter only occurs amongst the colonies of the 


\Faychi}^ Ootoljer 1002, p. 401. 
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former. The Diaspis lives in compact colonies on the leaves, 
and only in these spots is the AapuliotuH to be found on this 
palm. This may be chance, or it may be the young AnpHUoiiia 
prefer to fix themselves in the shelter of these compact 
colonies. 

On looking up the ordinary cases, J find that certain species 
are very constantly associated. Thus Leatniiun hcHperidum 
and Lecanium hvini^phaerleiitu are frecpiently together on a 
plant, as are Locamuiu nigrxmv with (Jliioiianpis mbio)*, and 
Asterolvcanima piiat idaus Avith Chiona^pis niinor. 


FOODPIiANTS. 

In the West Indian islands, plants of all kinds art’ attackei 
by scale insects, and in the course of ctmtinual observation 
of scale insects and their ft)odi)Iauts, certain relationships 
between these two Iiave come to light. These islands are par- 
ticularly favourable to this work, as not only do a large 
number of jdants gro.v wiltl in this ti'opical climate, but 
many plants have been brought from distant localities aiul are 
grown in gardens and, under as far as possible natural con- 
ditions, at the Kxpeiiment Stations and Hotanie (hardens. 
There is then a large variety of plants growing freely in locali- 
ties infested with a large number of indigenous and inti odueed 
species of scale insects. Regarding the matter from the point 
of view of the scale insects, it is found that for each species 
there is a varying nuiiibor of plants that fall into three ii i*egu- 
lar series, namely, ‘habitual foodplants,' ‘ somi-liabitual food- 
plants,’ and ‘occasional foodplants.’ Of tliese series the 
‘ habitual ’ are as a rule fairly well marked. For instance, 
lime, sweet orange and gra])e fruit are habitual foodplants for 
Mytilaapis cilrivoln, this scale infesting every specimen of 
these trees ill a locality to which it has once been introduced. 
Mandarin and tangerine orange are soimdinies attacked by 
this scale inject, but in some cases, these trees, growing with 
lime or sweet orange, are not alfectetl by it. These 1 regard 
as semi-habitual foodplants. I know of no occasional food- 
plants for this scale insect. 

Again Dactylopius duhia in these islamls habitually in- 
fests eocoa-nut palms ; 1 have also found a cocoa-nut palm 
overshadowing cacao trees in Grenada where the trees imme- 
diately under the cocoa-nut palm Avere also attacked. In no 
other case have 1 seen this mealy bug on cacao, and this [ilant 
is thus classed as an occasional foodplaiit. Dactylopius dubia 
seems able, under certain circumstances, to live on cacao trees^ 

Regarding the matter again from the point of view of the 
plant, for many ]3laiits there are three series of scale insects, — 
those that are ahvays fouml on that plant Avhen once intro- 
duced, those that occur occasionally, and those that are found 
once only and seem unable as a rule to live on that plant. 
Thus, for the lime tree, Chionasjds rAtri, Mytilaspis cUrieola 
and AspidiotuH articiUatua are habitual pt^sts. Lecaniumhemis- 
phaericum, Lecanium hesperidum and Lectudum oleae occur 
frequently ; not always- even when present, but each has been 
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recorded so often that it is evident that they can all live on it. 
Finally, OHhezia praelon^a has once been found infesting a 
single field of lime trees ; as a rule it will not attack the tree, 
though it may constantly be found on Barbados cherry trees or 
other plants growing with lime trees. This may be regarded 
as an occasional pest only. 

It is evident that it is difiicult to separate the semi-habitual 
from the occasional, but there are so many well-marked 
cases of each, that these divisions appear inevitable. Possibly 
the occasional foodplaiits are always in bad health or weak, 
oiTering an easy prey to scale insects, for scale insects attack 
their habitual foodplants with far more effect if the latter are 
sickly ; and the chance of finding ‘ occasional’ pests on any 
plant is much greater when that plant becomes weak throngh 
drought or other causes. 

The question of foodplants of scale insects is to some extent 
analagous to that of Lepidoptera, with the great difference 
that whereas Lepidoptera can in their mature stages move 
about, often over considerable distances, scale insects can do 
this but little. The locomotion of scale' insects is confined to 
the newly hatched young in many eases, in others to both 
sexes in all stages : but this locomotion is always by walking, 
unless carried out by a chance bird or breeze. One might 
then expect that from one infested foodplant, scale insects 
would migrate to neighbouring ones, and would in every case 
attack them, since the chance of finding the same plant would 
oftmi be very remote ; but Natiqje does not appear to allow 
the scale insects to adapt themselves to any plant, and in 
many cases, when the original foodplant is killed, enormous 
numbers of young scale insects hatch out and then die for 
wajit of a suitable plant close by. This, naturally, has a great 
effect on the spread of these pests, since a scale insect that has 
but one foodplant is very much handicapped by circumstances. 

Such a pest as Aspidiotun destructor is abundant chiefly on 
account of its great range of habitual and semi-hubilual food- 
plaJits : its occasional foodplants are also numerous, and its 
destructiveness is consequently great. 

There is an interesting point in connexion with the 
change of foodplants in different lcx*alities. In America, as jin 
parts of Europe, Aspidiotns uurantii is a common pest of 
citrus plants, (lime, orange, etc.) In the West Indies, its 
habitual foodplants seem to be Hibiscus esetdentus, and only 
once have I obtained it from citrus. Similarly, Aspidiotus 
fiem in tlie United States, is a iK^st of citrus plants ; in the 
West Indies it attacks sci*eAvpiiie, roses, palms ; but the only^ 
case of attack on citrus plants recorded is on two young grape 
fruit trees, recently imported, probably with the scale on them. 

Again thei*e is the case of Lecanium tesselatum. It is found 
in Barbados on Caryota urens only; in Montpellier on the 
same plant (Signoret), in Ceylon also (Green), in Harvard, 
Massachussets also (King), and in Grenada also, as %vell as 
Jamaica (Ckll.) : but in Jamaica it occurs on other plants, as 
also in Grenada, Harvard, Jamaica ; and Masked mentions it on 
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Lamms in Australia. Doubtless it spreads about on Caryoia, 
here and there breaking out on other plants, but almost always 
sticking to its Caryota. In Barbados this is most marked, the 
insect being common on Caryota. 

Again there is Aftpidioiiis ariiculal un, 1 liave nev’or seen it 
on 2 >alms. Cockerell says, in Jamaica, ‘a serious enemy of palms.' 
Yet the insect is abuii<laut in tlie West Indies, occurring on 
plants near palms continually, but not on the palms themselves. 


MALES. 

Male scales are rare or absent in a large proportion of the 
West Indian Coccidae, and probably this proportion is a larger 
one than in any collection of Coccidae from temperate regions. 
This is possibly due to the entire absence of any cold period. 
The uniformly high temperature and equable climate do not 
call for any periods of rest, nor is there any season of esi>ecial 
mortality from climatic causes. It is not certain that these 
considerations affect the occurrence of males, hut wo may, 
reasoning by analogy from other groui)s such as Aphidae, at 
least mention the facts as a possible explanation. Males occur 
in the following species : — 

Aspuliotus ficus 
„ hiformis 

„ destructor 
Diaspis Boisduvalii 

„ var. mnmdaia 
„ calyptroides 
*4 idavaspis pcntayona 
„ rosae 

Cfnonaspis cifri 
„ hiinor 

Myt it a spis ciit • icola 
„ Glovcri 

Fnlrin ar ia u t 'bicola 
Lccaumm ivigrioa 
„ oleac 

Dad ylo plus adoniduai 
„ calceolariac 

„ cilri 

Pseudococousto)nv}itosns Newstc<idi more males. 

Jcei'ya rosae ... equal number. 

This gives a total of only thirteen in which males occiii’ 
commonly, and seven in which they have been observed, in the 
Lesser Antilles. Doubtless there are other siK^cies in wliicli the 
males occur rarely, but have as yet esca[)ed obs(»i*vatioii. 

The absence of the males wi»uld appeal* likely to be a 
great factor in the rapid increase of any 8i)ecies. If the entire 
progeny is female, there is a larger number of egg-producing 
individuals in each generation than in a case where many 
males are produced. The large proportion of males found in 
Aulacaspis rosae is an obvious check to rapid increase, and may 
in itself be sufficient to account for the slower increase of this 
species. 
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BNBMIBS C PREDATORS*). 

Scale insects are here, as elsewhere, attacked by a variety 
of organisms, distinct in their method of attack from internal 
parasites. 

Mr. Newstead has drawn attention to birds as enemies 
of Coccidae. I have had few oppoi*tunities of observing the 
birds, except in Barbados ; and in the latter colony birds are 
not abundant, and few in species. I have evidence only of two 
small birds eating Coccitlcie, but I have been able to verify this 
so frequently from observation that I have no doubt it is the 
case. Small birds are so scarce however in Barbados that I 
(}iiestiun whether any ap{)reeiab]e amount of destruction is 
caused by this means. 

Predaceous insects are far more effective in checking the 
scale insects. 

These include the larvae of Chryso^Hi. variety of Cocci- 
nvllidae, some IHptera and some Lejddoptera. 

The Chrympa larvae are infrequent enemies of Coccidae but 
they attack the sugar cane mealy bugs and are frequently very 
abundant, feeding also on the cane fly, Delphax mccharivora. 

The CoccineUidae occur more frequently. There is here a 
large field for study which may offer good results when more 
fully undertaken. So far as is known at present, the different 
species are very local in their distribution. 

Exochomus nitidulm Fabr. occurred abundantly in 
St. Lucia, attacking Mytilaspis ^citricola. Some were sent to 
Montserrat and set free on lime trees, but were at once eaten 
by lizards. Others were kept in captivity in Barbados but would 
not lay eggs, so these attempts to spread them failed. Since 
then, the beetle has very much increased in its former locality 
in St. Lucia. 

Exochomus circunuUitm Mills, is an enemy of Phemwocm 
Barheri in St. Lucia. The larva is covered Avith white mealy 
processes, closely similar to those of its prey and pupates under 
its east skin ; it is therefore difficult to find, both the Coccid 
and the grub being ac,tive. 

Dipterous larvm (Cecidomyklne) are found eating the eggs 
of Lecanium he^nwphaeHcum and oleae^ and of 

Pulvinaria urbicola under the scale of the parent Coccid. These 
are responsible for a great destruction of the insects. 

In Grenada, Lecanium panotamm, and in St. Kitt’s, Leca- 
nium oleae^ are attacked by a caterpillar Avhich covers the 
infested twigs with webbing and lives underneath, feeding on 
the scale insects. It subssiqueudy spins a tough cocoon and 
pupates on the same spot. Probably this is one species, but 
specimens were imred only from the St. KitPs specimens. 
This insect may be more widespread, such webbing being 
frequently found on twigs badly infested with Lecanium^ 
^ough the caterpillars themselves were not found. 
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PARASITES. 

Minute Hymenopiera whose larvm live in the bodies of 
Coccidae are frequently found infesting a considerable percent- 
age of the members of a colony of scale insects, and though 
these parasites have been but little studied in the West Indies, 
enough has been done to show that they play a (jonsiderable 
part in checking the spread of several species. There are two 
simple methods of finding whether these insects are playing 
any part in the destruction of doccldae : to prepare and mount 
the scales as microscope slides for eKamination, and to keep the 
colonies in muslin-covered jars till any parasites emerge. The 
latter affords a rough method of ascertaining what percentage 
of scale insects contain i)arasites. 

So far it has been found that parasitic ffymmopfem 
play a very considerable part in the life of several species of 
Lecaniuui and also of Pidvinaria, but that they are of far less 
importance in other genera. As many as 90 per cent, of 
Lecanium niyrum may yield parasites, and the same is some- 
times true of Lecanium hei^pcriduui and L.hemisphaericum, The 
question of the importance of these parasites deserves to be 
carefully studied, with a view to determining the real value of 
spraying in cases where the scales are infested with parasites. 
Miss A. L. Embleton has recently studied the parasitism of 
certain Chalcididac chielly on Lecanium hemisphaejneum, var. 
filicum, and says ‘ 1 am led to rate very highly the value of 
these v)ara8itlc Hymenopiera as destroyers of C'occid pests. . . 

. , . ‘ If they (internal parasites) are found in large proportion, 
then the application of a remedy should be abandonee!. If they 
are present in a smaller proportion, then time should be allowed 
before any insecticide be used, so that the parasitc^s may 
emerge from all those individuals containing them.’ 

This is the suggestion of a writer whohas carefully studied the 
parasitism as a phenomenon, irresi)ecti vt? of the practi(*al bearing 
of the subject as met with by <‘conomic entomologists. Possibly, 
under the conditions this writen* met with, tin* parasites cmi'rge 
at a flefinite period so that at a certain time one couhl find the 
scale insects without parasites, these being ri^presented by the 
adult insects flying about. Under these circumstances, spraying 
could be adopted without any fear of destroying parasites, 
provided the right time is cho.seii. In the tropical climate of 
the West Indies, there i.s no such period. Parasites are con- 
stantly emerging, and there is no recurrent life-history period 
common to a large number of insects. Hence spraying at any 
time is liable to kill parasites. But, the life-histories of the 
parasites being here shorter than in a cold climate, it is found 
that though the scales are sprayed aiid killed, a large number 
of parasites will still emerge. J’resumably these are those 
already in the pujial stage, or near to it. There is therefore less 
danger in spraying scale insects here. Apart from theory and 
hypothesis as to the effect of spraying on parasites and so on the 
increase of the scales, what results are obtained in practice V 


* On the Economic Importance of the Parasites of Corcuhte, Transactions 
Entomological Society, London, 1902., p. 219, 
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Tlie writer has had occasion to treat many hundred eases of 
scale insects in the West Indies, often under most favour- 
able conditions for studying effects, and experience shows 
that, as a rule, under conditions obtaining in these islands, 
it is useless to rely on parasites. The conditions favour contin- 
ual increase of scale insects; there is no winter or resting 
penod, and both parasite and host can go on indefinitely 
multiplying. With one exception, not one species is known 
to be checked by parasites and ‘ predators* combined for 
a period lasting so long as six months. The exception is 
PnlvinaHa urhicola^ a common pest that rarely becomes 
destructively abundant, and never appears to remain so. It is 
attacked by Chalddidcte, by Ooceinellids and by an egg-eating 
Cecidomyid larva, and does undoubtedly seem to be checked 
by these. 

It is useless to wait for parasites to check and keep in 
check any other species of the commonly destructive scale 
insects studied here. Spraying must be resorted to, if these 
pests are to be kept within limits. In some species, there seem 
to be certain limits beyond which they do not increase, but 
these do not come within the limit where no damage is 
done to the plants. Possibly the scarce species are really 
checked by parasites or predators, but well established species 
are continually and constantly troublesome on the same plants 
in the same localities. 

It would be a great thing to bring the parasites within the 
scope of practical entomology, as the Coceinellidae have, to some 
extent, been. Beyond not spraying scale insects, there seems no 
way of materially helping the parasites to maintain just the 
numbers necessary to keep down the scales. Perhaps this also 
may be achieved, and the future studies of this question may 
reveal a practical method of keeping down Coccidae by encour- 
aging their parasites as much as their ‘ predators.’ 


DISEASES. 

Fungoid diseases are occasionally responsible for a great 
mortality among Coccidae. 

Leeanium hemiaphaerimnn is killed by a fungus, which 
subsequently forms a matted white groAvth on and around the 
scale. This appears to take place only when the scale is in a 
damp situation, or during very wet weather. It is far more 
common in Grenada than in Barbados for instance, the latter 
being a drier climate. Leeanium hespe^ndum also suffers in a 
similar way, as also does Leeanium ynayigifei^e. 

The sugar-cane mealy bug is attacked by a disease, which 
subsequently forms a yellow cottony mass on the dead insects. 

These fungi have not as yet been investigated. It is possible 
that a careful use of them in wet weather would assist in the 
checking of these scale insects, but the matter has not as yet 
been carried out in practice. 
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THfB PliAOE OF COCCTDAE AMOXO ECONOMIC INSRCTH. 

Cocoidne are extraordinarily abundant in the West Indian 
islands, being found on a surprising variety of plants in very 
large numbers. In Barbados, during the dry season especially, 
it is no uncommon thing to find every tree ami bnsli in a garden 
infested to some extent, a large ])roportion ol* these plants 
showing very evident marks of the attack either by a liberal 
coating of ‘black blight’ on the leaves, or by the withered 
appearance of the brandies. Wliere trees grow wild this is not 
so much the case as in the case of cultivated plants, and I failed 
to find more than one sjiecies of (^iccids in the fevv remaining 
portions of wild forest in Barbados. 

In and around the towns in all tlieso islands, specimens of 
the common Coedds can be obtained with the greatest ease. 
Comparatively few species are represented, but such as are 
there occur in vast numbers. In many islands one i‘an rarely 
find a mango tree not covered in ‘ blaek blight,’ or a cocoa-nut 
palm free of disease, save when one rides to tin' liills aiid 
mounts above the^ lower levels near the eoast. 

There is a fairly constant, yearly variation in the case of 
many species, dependent on the season, or in the case of Coedds 
on particular plants, dc'pcndent on the falling of the leaf. 
During tlie wet season, the (widonces of scal(» inse(‘t attacks 
lessen, some s])ecies being killed olT by disease, otheis ap[)ar- 
eutly <lecreasing in number for other r(visons. It is not always 
an actual lessening in numlH'rs, but the attacked plants are 
in fuller vigour, put out new Ic aves, and do not sufbn* to so 
great an extent as at other times. Some trees like the frangi- 
pani (Phtmevla) shed tlnnr leaves yearly. This tree is pe(*uliai*ly 
susceptible to scale insects. NVw leaves come out early in tlu^ 
year and the handsome foliage and briglit blossom make it an 
especially beautiful ti^ee. Then, as tJio dry wtaitlior s(‘ts in and 
the scale insects are on all tlu* leavc^^, black blight covers oven* 
the whole tree, and all plants umlcriicath, and presently it 
becomes far froih ornamental. The hvivos tinai dry np ami 
fall gradually, a few Coecids remaining on the ends of the 
branches, and with the new year it stands ban* and black- 
ened, awaiting fresh foliage* and a fresh crop of scale insects. 
Other plants, having no yearly fall of leaf, are infested more oi* 
less according to the sea.soii. Tin* cocoa-nut palm is a good 
instance, it being rarely seen witliont evident signs of tlio 
attack. The young h‘aves come out fresh and green, and 
instead of drying up and falling olT as in the cuise of In^althy 
tt‘ees, they turn yellow, the lower half of the crown of 
leaves being usually in this condition. The trees Mum arc 
most unsightly, very difierent from the ever fi esh and Jiealthy 
appearance of palms that are not thus <liseased. Generally speak- 
ing, the ma jority of the trees, plants and shrubs in any gaiden 
or orchard in these islands sii ITer more oi* less imrmammtl} from 
scale insects. As genei*al pest- they outclass all other insects 
together. Without them, very many valuable plants would 
yield a far larger f(uantity of fruit or other proflucts, and some 
trees now grown with difliculty would thrive and llourish. 
The damage to citrus plants throughout the Lesser Antilles, 
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with the exception perhai>fl of Dominica, is very considerable, 
and the same applies to manf^o and many other common plants. 

Scale insects are the external ‘ parasites * of plants just 
as ticks, etc., are of animals. They continually seize the plant life 
and drain it of its vigour or whole life, or more often rob it of 
all but vegetative vitality. Rarely they kill plants outright in 
a s])eedy manner, as a caterpillar does. More often it is slow 
destruction that never prompts remedial measures in the mind 
of the planter, and that takes favourable circumstanceH to be 
overcome when remedies are adopted. Throughout the year 
scale insects attack plants, and the spraying machine may be 
required at any time to meet a new invasion. 

Only those who have experienced them in a tropical or 
sub-tropical climate, can realize the extent to which cultivated 
vegetation suffers from the attacks of these, the worst enemies 
to ])lant life in the West Indies. 

PLANT SPKCIR8. 

Are there such things as plant species that is, Coccids regard- 
ed as of distinct species owing to anatomical characters, but in 
which differences are produced by the difference in the character 
of the plant or its sap? Would it be possible to produce two 
‘ species’ from one by growing them on different foodplants? 
There is much to favour the belief that this is possible. Coccids 
have little chance of much selection in foodplants ; they cannot 
wander far in search of the same plant as their parents lived on; 
and failing to find that, may settle on other plants and conceiv- 
ably become altered in character. Again, the specific differences 
between the species of such genera as Asterolecanium^ Lecanium^ 
Pulvinaria, DactylophiH are frequently so minute, that the 
opinions of even careful .systematists are not infrequently at 
fault, and very slight changes are required to transform one 
species to another. 

In the Diaapmae, the characters of the pygidiura are largely 
used in classification ; the lobes, squames and glands are to the 
insect of use in the formation of the scale, and the character of 
this scale is a very variable feature. Might not this variation 
of the scale be correlated with a variation of the pygidial 
organs, sufficient to give what would appear to be a valid 
species? In considering geographical distribution and allied 
questions, the identity of our species and their validity is of 
such importance that this point may be of value. One frequently 
finds a colony of scale insects apparently differing from all 
others found there. The tendency is then to describe a new 
species. N'o one can check the description or upset the validity 
of the species unless specimens are to hand. The distinctive 
marks of the si)ecie8 are naturally dwelt upon, and possibly, 
unconsciously magnified, as they are uppermost in one’s mind. 
A new species then appears. Yet if one keeps the specimen 
undescribed, it is not impossible to find that it shades into a 
well-known species : one gets a series linking the two, and the 
new species, if undescribed, is abandoned. 

In studying Coccids, one is driven to believe that there 
are * plant species,* and it would be a nice problem to produce 
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8uch ‘ species.’ Experiments in this direction are at present in 
hand, but the work demands the assistance of an authority on 
the group, the differences produced, sufficient to diffei*entiate 
closely allied species, being very small. 

(CONTROL. 

Scale insects may be regarded as being, on th(^ whole, the 
most destructive group of insect pests found in the West Indies, 
and a very grave problem arises in the (piestion of limiting, as 
far as }HJSsible, the destruction they give rise to. This ((uestioii 
forms part of the whole c|uesth>n of ‘Insect Control,’ which was 
fully discussed in the IVesf Indian Bidhiin, Vol. II, p. 81S, 

Obviously, the first necessity is to limit the problem as far 
as possible by preventing the introduction of fresh species, and 
the value of this is i)atent to everj^'cne. For the West Indies, 
this is probably a question of time, and Jamaica has for some 
years taken practicid steps to deal with it. The measures likely 
to prove useful for the West Indies are discussed in West 
Indian Bidleiin, Vol. Ill, p. 140. 

There remains the (piestion of dealing with the species now 
found in every island. Practi(?ally these are distributed 
throughout the cultivated regions on the common fruit trees, 
garden plants and vegetables. Staple crops such as lime, 
sugar*cane, cotton, pine-apple, pigeon-pea. Central American 
rubber, etc., are also infested. The area to be treated may be 
large and tlie problem becomes a serious one. It is found that 
periodically these scale insects do an amount of damage suffi- 
cient to call for treatment to such an extent that iilantors 
and others w ould Avish to adopt some measures ; whilst at 
other times, the damage not being very apparent, those 
resi)onsible for the affected plants do not care to take any 
steps. These [leriodical outbreaks are not regular, though 
they depend largely on the alternation of Avet and dry 
seasons, and it is coiisecpiently impossible to [uedict when 
any outbreak will occur of sufficient intensity to become 
obvious to the public. Under these circumstances, it seems 
that the checking of the scale insects is a question of adoi)ting 
strong remedial measures, once or twice a year, regardless of 
the outbreaks and the conditions that cause them. In Bar- 
bados, whcic tliej'c have been many opportunities of observing 
the results of treatment, thorough spraying of every infested 
tree and plant in a restricted area such as a garden gives the 
best results if carried out at the close of the rainy season, 
about November. A comparatively large area of plants can 
be kept in good health by carrying out a thorough treatment, 
three sprayings, at intervals of a Aveek, once a year. 

There may arise occasional exceptional outbreaks, such as 
yfhen Dactylojnus virgatns ‘rims Avild;* but these are easily 
met, if seen in time. 

Apart from fumigation, Avhich is impiacticable in these 
islands at present, regular sijraying alone gives satisfactory 
results. 

Attempts have be^u made simply to spray each plant 
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whenever it needed it, only treating those badly infested* This 
is unsatisfactory, entailing far more work and a far larger 
quantity of wash in the course of a year. 

If everyone adopted regular spraying, there is no doubt 
that the scale insects would be kept in check ; and it seems 
better to xiut the responsibility on individual persons, than to 
carry it out on a large scale. 

Besides the spraying, there are other necessary precau- 
tions, The chief is to keep one’s plants in vigorous health, and 
since this is impossible in the case of many exotic plants during 
the <lry season, it wopld be better to grow only such i>1ants as 
can stand the conditions fully. Weak plants are an induce- 
ment to scale insect attack. Scale insects would undoubtedly 
be much less frequent if only those xjlants that suit the condi- 
tions were grown, and the most prolific source of scale insects 
is the Botanic Garden Avhero tender exotic plants are grown 
under unsuitable conditions. 

Another precaution consists in not growing certain plants 
which, though they may thrive, are always attacked 
by scale insects and form centres .of infection. Such 
are the frangipani (Plumeria), the guava, tlie oleander, 
several species of Coi'dia, etc. These should not be grown, or 
if they are, they should be sprayed at least every three months. 

Another simple precaution lies in not planting out scale- 
infested species. It is in this Avay that the various species are 
spread. 

Beyond this tliere is little to do. There is as yet no practi- 
cal method of encouraging the ‘ i)reHators ’ other than by not 
destroying them in ignorance. I*arasites cannot bo helped to 
do their good work. Small birds can be encouraged and may 
do useful work. 

The maxims for successful work against vScale insects, 
whether on a whole island, an estate, or a garden, are, after 
all, only the tew commonsense suggestions : Spray regularly 
and thoroughly, at the right season. Grow only strong, healthy 
plants and keep them vigorous. Do not introduce fresh species 
of scale insects. Take special precautions in a very dry season 
and be prepared to do extra spraying. Encourage birds and 
‘ predators.’ 

It may be said tliat this requires an expert to direct, and 
that a host of entomologists will be needed to make this 
effective. 1 am of opinion tliat a pei*soii of average intellect, 
who is willing to take an interest in other matters that con- 
cern the growth of plants, is fully able to make the necessary 
wash, and see it applied at the right time. The function of 
the entomologist is simply to explain the details the first time 
this work is undertaken, and to recommend washes, spraying 
.machines, etc. Spraying machines must be bought to suit 
local circumstances, as also washes must be tidapted^to particu- 
lar, scale insects and trees. In these islands, the best results 
are obtained with I’osin washe.s for Diaaj^inue and Lecanii, 
* witli kerosene emulsion or whale oil soap for Dactylopi%is and 
similar insects, and with a combination of whale oilsbajp^and 
tDsin compound as' a ^neral aIbi*ound -wash.* * ^ ^ 
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A new compound ot crude oil, napthalene and whale oil 
soap has been recently tested and gives very good results on 
all but L/ecanii and some DUtspiiiae, Knrther information is 
published regarding this wash in the following pages. All 
washes used must be similar to those used in summer in tern- 
lierate climates. Winter washes are here too strong as a 
rule. Kerosene mechanically mixed with water has given good 
results, but the special machinery needed is not compensated 
for by any advantage over the onlinary emulsions. Crude oil 
such as is obt^vined in Barbados is specially suitable owing to 
its greater density and viscosity, but it cannot be applied with 
a Kero-water or other <louble- pumping machine, as it will not 
mix with water. 

Excepting the ‘ whale oil soap and rosin compound.' and 
the very useful * ci iule oil and soap compound,’ no new mix- 
tures have been devised, and the ordinary ‘ summer washes ’ 
used in America are equally ustdul here. 

Fuller information as to the details of ti‘eatment recom- 
mended and u.sed in the West Indies is to be found in the 
pamphlets Scale Tnseefs of the Leaser Antilles, in two parts, 
issued hy the Imperial Department of Agriculture. 


CRUDE OIL AND SOAP, A NEW GENERAL 
INSECTICIDE. 

UY H. MAXW ELL-LKPROY, M.A., P.K.S., P.Z S. 

Entomologist to the Imi)erial Department of Agriculture 
for the West Indies. 

Among.st the most valuable of the insectici<les employed 
against sucking insects is kerosene, used in the form of emulsion 
with soft or liard soap, or, more recently, in mechanictal mixture 
with water alone. Kerosene has a specific action on insect life, 
of which no very clear explanation has as yet been offered, and 
the mere contact of this oil w ith tlie bodies of many insects is 
sufficient to ilestroy them. For many years now, kerosene 
has^maiiitained a foremost place among.st the substances use<l 
to combat scale insects, aphides and other pests, though it 
is, to some extent, replaced by whale oil soap. Perhaps the 
chief objection to kerosene, or as it is known in England, 
paraffin, is its cost. In the West Indie.-^ this is a very important 
point, kerosene costing from Ifi cents per gallon in Antigua 
to 80 cents per gallon in Barbados. In the United States for 
the post three years and more, ‘ crude oil ’ has been tested with 
a view to substituting it for kerosene. Crude oil is |ietroleum 
as obtained from the ground, with a slight amount of refining 
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or purifying, kerosene being one of the products obtained in 
further refining: it is, in fact, kerosene with a varying proportion 
of kerosene oils and bodies similar to vaseline and paraffin. 

It has been stated that the presence of these heavier oils 
and more viscid bodies would give tlie oil better insecticidal 
properties, and the crude oil %vould naturally cost less y^ev 
gallon and possibly be used in less quantity proportionately. 
At the present time, so far as can be judged from the 
reports received from entomologists in the United States, 
crude oil is partially replacing kerosene in the Avinter treatment 
of scale insects on fruit trees, and appears likely to be a useful 
insecticide when its properties have been more fully tested and 
experience has confirmed its usefulness. 

We may quote the words of two authorities in the United 
States to illustrate the opinions held there as to the value of 
crude petroleum* as an insecticide. In the Farmer's Bulletin 
No. 127 on Important Inseeticides, Mr. C. L. Marlatt says : 

‘ Crude petroleum is used in exactly the same way as is the 
common illuminating oil. Its advantage over kerosene is that, 
as it contains a very large proportion of the heavy oils and 
paraffin, it does not penetrate the. bark so readily, and on the 
other hand, only the lighter oils evaporate, leaving a coating 
of the heavy oils on tlie bark, which remains in evidence for 
months. Crude petroleum comes in a great many different 
forms, depending upon the locality, the grade successfully 
experimented with in the work of this Division showing 43'’ 
Reaum^. The experience of Professor J. B. Smith indicates 
that crude oil showing a lower Beaume than 48° is unsafe, 
and moi'e than 45° is unuecessarilj?^ high. The lower specific 
gravity indicated (43' ) is substantially that of the refined pro- 
duct, the removal of the lighter oils in refining practically 
offsetting the removal of the paraffin.* 

Professor J. B. Smith in his Report for 1901 says : ‘ For the 
conditions as they exist in New Jersey I consider the crude 
petroleum much the best material for use against the pernicious 
scale. If used undiluted, a high grade oil and intelligent 
care are necessary in making the application. If used in a 
mechanical mixture a lower grade oil may be used and 20 
per cent, will be sufficient.* 

The oil here referred to is a crude petroleum of about iS'’ 
Beaum6, and is applied as a winter wash against scale insect^ 
There is no opportunity of applying such washes here as only 
‘ summer washes * can be used ; but evidently crude oil has a 
similar insecticidal value to pure kerosene and could replace it. 

Another oil is used in California for a similar puriK>se. It 
is termed distillate, and Mr. C. L. Marlatt (loo. cit.) says : < The 
distillate emulsion is substantially an emulsion of crude petro- 
leum made in the same way as the kerosene emulsion, except 
that a greater amount of soap and only half as much oil pro- 
portionately is used. It is termed ** distillate spray” because the 
oil used is a crude distillate of the heavy California petroleum. 
The product used for preparing the emulsion should have a 
gravity of about 28** Beaume, and is the crude oil minus the 
lighter oil or what distils over at a temperature between 250° 
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apcl 850 C. In general chai*acteristics it is similar to lubricat- 
ing oil. The emulsion is prepared as follows ; Five gallons of 
28" gravity distillate ; 5 gallons of water, boiling; 1 to lim. 
of whale oil soap. The soap is dissolved in hot water, the 
distillate added, and the whole thoroughly emulsified by means 
of a power pump, until a rather heavy, yellowish, creamy emul- 
sion is produced. 

There are thus two grades of crude petroleum in use 
in the United States to replace the refined kerosene formerly 
used, and it seemed worth while to test such an oil under 
the conditions obtaining in the West Indies with a view to 
recommending a more efficacious and less costly mixtiirt‘ than 
the refined kerosene emulsion. Inquiries at New York showed 
that crude peti*oleum of 43“ Beaume could be obtained in 
the usual cases containing two 5-galIon tins at 15 cents per 
gallon. As this would not present any particular saving 
in cost after tlu^ oil were landed in Barbados, freight and 
duty paid, it was dt^cided to test the crude oil which is 
mined in Barbados. Two samples were received frojii the 
West India Petroleum Company, labelled ‘ Crude Petroleunr 
and ‘ Crude Liquid Asphal to.' The former was a thick liquid 
of a dark, greenish black by reflected and brown by transmitted 
light, the latter a very viscous black liquid. F^ventually the 
latter was abandoned in favour of the former, and the * Crude 
Petroleum’ alone proved to have the desired properties. 

A sample of this crude oil was examined at the Govern- 
ment Laboratory, Bridgetown, Barbados, and the following 
account given of it by Mr. R. R. Hall, B.A., Acting Island 
Professor of Chemistry : ‘ I have examined the sample of oil 

and can give you the folloAving information 

Barbados oil. Density •9444. Corresponding to Beaume 18*5“ 
Crude Petroleum „ •8150. „ „ „ 43" 

Distillate. » -8990. „ „ „ 28" 

with a flashing point some way above 200“F. ; it thus does not 
correspond very closely either to the American ‘ Crude Petro- 
leum ’ or to * Distillate Oil.’ 

‘ This crude oil apj)arently contains a large proportion of 
the heavy “ fractions ” found in American oils and would 
probably be somewhat troublesome to refine, but probably such 
portions as would be blown over with steam would prove more 
suitable for the formation of the whale oil compound which 
Mr. Maxwell-Lefroy showed and described to me. 

‘ It is apparently a solution of the heavier hydrocarbons in 
the lighter ones and contains very little solid adiuixture ; 
filtration does very little to improve it.’ 

This shoAvs the oil to be very different in character from 
either of the oils used in America, and accordingly tests were 
undertaken of its value against insects and its effect on foliage. 
Applied with a Gould’s Knapsack Kero-water, the oil refused 
to emulsify satisfactorily and the damage to plants was so 
great that this method was abandoned. This contrasts strong- 
ly with refined kerosene which can be used at a rate of 5 to 15 



822 


per cent, in a mechanical emulsion made in this machine on 
almost all plants on a sunny day. 

An attempt was then mmie to use it in mechanical emulsion 
with whale oil soap solution. In the Kero-water this failed, but 
in a small hand sprayer, where air is blOAv ii over the openings of 
two tubes communicating with oil and water reservoirs, better 
results were obtained, though only a very minute percentage of 
oil was blown out and mixed with the air and water. Attempts 
were then made to make an emulsion in water by first making 
a compound of soap, naphthalene and oil, and then stirring this 
in Avater. This yielded entirely successful results, and the mix- 
ture so formed han prove<l to be a satisfactory method of using 
this oil. 

There remained only the ordinary emulsion with soft or 
hard soap, and the oil Avas found to yield an emulsion some- 
Avhat in the way recommended above by Mr. C. L. Marlatt for 
‘ distillate* emulsion ; but on mixing this with water, part or all 
of the oil separated at once on the surface. No stable Av^ash 
could be obtained by adding the oil to any proportion of soap 
and water. 

The compound formed by combining soap and oil by means 
of naphthalene originated with Mr. H. H. Cousins, Jamaica, 
(formerly of the South Easttwu College, Wye.) My attention 
Avas draAAm to it by Mr, F. V. Theobald Avhen on a visit to the 
College at Wye, in June 1902. In the Chomistry of the Gai den, 
Mr. Cousins says : ‘ The idea occurre<l to the writer that a 
substance Avhieh Avas soluble in both .soap and paraffin might 
greatly assist in the production of a paraffin emulsion of a kind 
and perfection sujjerior to that obtiiinable Avith paraffin and 
soap alone. As the re.sult of exhaustiA^e ex^Aeriments, naphtha- 
lene proved to IiaA e the desired properties, and it Avas found 
that a saturated solution of naphthalene in paraff n oil combined 
Avith boiling soft soap with great ease. A semi-solid product 
can thus be easily prepared, which readily dissolves in Avater, 
and at a strength of I to parts in 100 parts of Avater has 
proved a most effectual and sound remedy for sucking insects. 
If properly made this compound will keep indefinitely, and 
when dissolved in water gives an emulsion of such fineness that 
no visible separation of oil takes place even after standing for 
Aveeks in the open air.’ 

Mr. Cousins has kindly sent additional information Avith 
details of preparing this compound. The proportions u.sed arc 
10 lb. of soft soap, 3 pints of water, 1 lb. of naphthalene and 
J gallon of oil. The proportion of oil should not exceed 20 per 
cent. 

At the beginning of my experiments I had no details of the 
proportions used and tried to obtain an emulsifying compound 
of wliale oil soap, naphthalene and crude oil. Proportions of oil 
Avere used varying from 10 to 75 per cent, as it was desirable 
to reduce as far as possible the proportion of soap, which is the 
more costly ingredient. With the grade of crude oil described 
alxAve, and Good’s No 3. potash whale oil soap> a- practically 
solid body Avas eventually obtained, containing about 85 per 
cent, of oil, which on agitating in water gave an emulsion 
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absolutely free of separatiug oil. With higher percentages of 
oil, the extra oil either sepaiated from the solid compound 
immediatoly on cooling, or when it was mixed with water. The 
proportions finally found to be successful were ; — 

10 lb. whale oil soap. 

5^ pints of oil (crude Barbados oil). 

4 oz. of naphthalene. 

It will be seen that these are very different from 
Mr. Cousins’ formula, but this is probably to be accounted for 
by the different soap and oil used. A smaller proportion of 
naphthalene can be used, but this gives the best compound, and 
no advantage appears to be gained by increasing the propor- 
tion. In making this substance, tlm soap is heated in a metal 
vessel, and if it contains much water, it is boiled till the pro- 
portion of water is reduced. Tht^ na);>hthalenc is dissolved in 
the oil by stirring and the t wo tlirown into the soap and well 
stirred. On cooling a praetienlly solid body is produced, which 
keeps Tinnltered for several months and at present shows no 
signs of changing in any way. The emulsion is made by simply 
rubbing this compound \\[y by hand in waitu*, or by agitating it 
in water mccdianically. As the mixture contains roughly one- 
third its weight ot* oil, any percentage of oil can be readily 
obtained on mixing with water. In practice it is very eon- 
venient that the compound is solid, as it can be more easily 
handled and transported, A small (piautity suffices to make a 
large quantity of wash without further heating or any labour 
beyond the mixing in water. 

During the progress of ti\e experiments some interesting 
results wesre obtained as to the behaviour of the soajj and oil 
when mixed with and without naphtlialenc. When two parts 
of soap and one part of oil were lieatcd and mixed no result was 
oblained, but on adding uaplithalene and relicat ing, th(‘ emuNi- 
fying < (>nipouiid Avas at once obtained. ^Vhen larger proi)ortioiis 
of oil than 10 per ci*nt. were n«ed and the finished mixture 
was at once poured olT into tins to roo\ and set, the solid com- 
pound separated out on the top, the extra oil being foiiiul at 
the bottom of the tin. In othei* cases, where too large a i)ropor- 
tioii of oil was use<I and the mixture was kept stirred till it 
cooled, the free oil could be separated by filtering thioiigh cloth, 
the ‘compouiKr renmiiiing oji the cloth. 

The word ‘ com pound’ is used here not as cleuoting that a 
cliemical ‘ compound ’ avi\s formed, but that a distinct material 
Avas picMluced in these experiments, from whicli sn)>eilliious oil 
would separate. Mr. R. 11. Hall, B.A., Acting Island Professor 
of Chemistry, and Mr. R. D. Aiistead, B.A., botli gave assistance 
at these experiments and Mr. Anstead finally examine d some of 
the finished product. He reported as folio avs : ~ 

‘ The semi-solid mixture of Avhalo oil soap and oil is cer- 
tainly not a chemical compound. Under the microscope it is 
seen to consist of soap containing minute drops of oil sc attered 
uniformly throughout the mass ; botli from this material and 
from its emulsion in Avater, ordinary solvents, such as ether, 
remove the oil Avith readiness, leaving the soap behind. Jii 
other ways also it behaves as a mechanical mixture.’ 
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* Certain liquids have the power . of forming emulsions con- 
taining a definite proportion of each. If an excess of either 
be added that excess simply separates out on standing. Emul- 
sions are, as a rule, more readily formed in the presence of 
small quantities of certain other bodies. 

‘ It is of great advantage in the ease of a water-oil emulsion 
to obtain the oil first in a finely divided condition. 

* Keeping this in mind, the following is a very probable 
explanation of Mr. Max well -Lefroy’s process : - 

‘ In the first part, soap and oil boiled together form an 
intimate mixture; or emulsion, of definite proportions which 
oil cooling, sets to a Semi-solid condition. 

* Naphthalene plays the part of the third substance mention- 
ed above; and it is Icnbwn that, for an, at present, unexplained 
reasbrij hapKthaLlene increases the lathering properties of soap. 
If too much oil is present it separates out on cooling or standing. 

‘ In the second part, this soap-oil emulsion is rubbed up with 
water, which dissolves out the soap, leaving throughout the 
solution the oil in minute globules, in which state it readily 
forms an emulsion, in the usual way, with the soap solution. 

‘This seems to explain the formation of the semi-solid 
material shown to me and the fact that if, properly made, it 
will give a good and permanent emulsion with water. This 
explanation also suggests to me that the important points in 
the manufacture of the emulsive material to be noted are : — 

(1) To settle on the maximum amount of oil that 
will remain in emulsion as a semi-solid and never to exceed that. 

(2) To add the hot luiiieral oil slowly to the melted 
whale oil soap with constant stirring and then to keep well 
stirred some time while hot to break the oil up into minute 
globules. 

(3) The naphthalene which appears to behave as a 
catalytic agent should probably not be used in large quantities, 
but should be fiuely powdered and stirred well into the molten 
whale oil soap before adding the mineral oil." 

This fully explains the above facts and gives the reason 
why larger amounts of oil will not go into the emulsion. 

The composition of the emulsion of soap and oil, with 
naphthalene, being constant, the proportions cannot be varied, 
using these particular grades of soap and oil. The emulsion 
also being semi-solid, separates from the excess of oil. 

Light is now thrown on the subject of oil emulsions gener- 
ally, and it would be of value to know if this principle applies 
to all gnules of soap aud petroleum. It might be possible to 
obtain au emulsion of soft soap and a lighter oil, which would 
contain less soa]). lu the experiments carried on here, it was 
found that a larger proportion of pure ^emseae could go into 
the semi-solid emulsion than of crude oil, aud it always appears 
to be the heavier constituents of the crude oil that separate 
from the emulsion. 

Kerosene emulsions its generally used differ, in that, the oil 
and soap ai*e not formed into an emulsion tefore they ai^ 
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emulsed in^ water. The emulsion’ formed according to the 
Hiibbard-Riley formula is really a mechanical emulsion of oil 
in a hot soap solution. If the kerosene and soap had previously 
been heated together with naphthalene, and then emulsed in 
water, a similar emulsion would have been formed to that 
obtained from the semi-solid crude oil and soap compound. No 
advantage attaches to this method possibly, except that the 
solid emulsion is very convenient to handle, and the oil, being 
twice emulsed, is in very fine particles. Also the crude oil 
obtained in Barbados cannot be used iu any other way. The 
emulsion obtained from the crude oil and soap compound is a 
most valuable insecticide, from the very much increased insec- 
ticidal properties of the heavy oil used, it can be used safely,' 
as the oil is so well broken up in the emulsion, and the oil tends 
to remain longer on the plant owing to its less volatile nature. 


APPLKiATlOX. 

This emulsion has been tested at the rate of I h, bo 
10 gallons of water and is then effective against Aphidav 
(plant lieej, Alenvodidae (mealy wings), and most forms of 
Coccidae (scale insects ami mealy bugs). The Diaapinar 
and some Lecami (L, niff mm, oleae and hernia phaericuui) 
require three thorough treatments as they are not easily killed, 
though the young do not survive the first treatment. 

The emulsion has also been largely used on young Indian 
corn against the corn worm {Spodoplem(L\x\)\iY^\niK)fvugiperdAt), 
and the corn (l)elphax Haevharieora). These pests attaek 
young Indian corn and free juently destroy many acres befort* 
the plants become fully estiiblished. It was found that the 
ordinary strength was fatal to the fiy, !)ut that for the corn 
worm a strengtJi of 3 H). to 10 gallons of water was necessary. 
This is also true of other caterpillars, and in cases whej‘e a 
contact poison is useful against caterpillar pests, this strength 
is suitable. 

At the usual strength, the \vash is entirely harmless to 
even very delicate plants. At three times this strength, plants 
suffer only when, as in the case of corn, t)u‘ liquid collects 
in the ‘heart’ of the plant and remains there in some (luantity. 
The water evaporates, leaving the oil round the base of the 
young leaves and the plant then dies. 

This emulsion has another use against ticks and other 
vermin on domestic animals. It is used simply as a soap, 
either rubbed on the animal and then lathereil, or dissolved in 
w'ater and syringed or washed on. The crude oil has an 
immediate effect on the parasites and does not injiii e the 
skill. It forms a very useful means of applying crude oil in 
this way. 

Probably this insecticide may be found to be the most 
useful yet devised lor the West Indies. An insecticide must 
not only be effective, but it must be cheap, pm’table, easily 
procti ed and simiilc in use. From the* i>oiiit Of view of cost 
t compares well with other insecticides, costing, per 100 
gallons, from 40 cents at wholesale to 70 cents at local iirices 
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of materials, etc. The crude oil is readily obtained in Bar- 
bados, naiihthaletie and whale oil (or other soft) soap can be 
obtained in Barbados or imported. The portability and 
general handiness of this compound is evident, as an ordinary 
5 fb, butter tin holds sufficient for 50 gallons of wash. It 
needs no heating of water, or other manipulation beyond 
rubbing up in water, and will keep indefinitely in the solid 
state. 

It is hoped that the problem of spraying for scale insects 
and similar pests will be much facilitoted by the use of this 
spraying compound. It may now be procured in Barbados, made 
according to the above formula, and those who propose to use 
it in any quantity, Avill find it a simple matter to procure the 
ingredients and prepare it for their own use. 


ORBBN SORQHITM POISONINQ. 

Wliercver Sorghum Jias been grown for fodder an idea has 
been prevalent among agrieultnrif:ts that the plant is, under 
certain circumstances, injurious to sto(‘k. Thus in India, New 
South Wales, the United States, as well as in the West Indies, 
references may be found in pt^riodicals and elsewhere to the 
injurious and sometimes even fatal character of this fodder, 
especially when in the young state. The causes adduced to 
account for these results have up teethe present been somewhat 
vague and contticting. Some attention was devoted to the 
question in a publication of the U. S. Department of Agricul- 
ture, published in 1899, Sorghum an a Forage Crop^ Farmer’s 
Rnlletin, No, 50, pp. 17 k 18. 

The injurious effect of secon<l growth Sorgliiim on vstock 
seems to have ai’isen from carelessness in turning hungry ani- 
mals into the fields and allowing them to over-gorge themselves, 
a result which almost always follows in feeding any succulent 
forage, whether of first or second crop, to half-starved animals. 
In the cases investigated in India ami the United States where 
death occurred to animals fed on young Sorghum, it was 
found that they had eaten to excess, and that, as is usual under 
tliese circumstances, a vast quantity of gas had developed in 
the rumen (paunch) causing death. 

Thei*e are a few cases on recoixl when death has resulted in 
a very short time after but little of the plant was swallowed by 
the animals, and it has been supposed that under certain con- 
ditions, some poisonous substance developed in the plant 
was the cause of these sitdden deaths. In India, under 
certain conditions of extreme drought, nitrate of potash 
appears to be formed in the closely related Johnson grass 
(Sorghum halepeme) in sufficient quantity to cause the death of 
animals eating much of it. This seems moi*e likely to take place 
when the di*ought is followed by a short period of Excessive 
rainfall. SeVfifar rpatances have been recorded in Kansas whore, 
under similar conditions, Indian corn lias developed this same 
substapee and cattle to which it was fed died, in some cases 
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quite suddenly. It is quite possible that this nitrate of i>otiish 
may be developed in Sorghum and may be the cause of tlie 
trouble referred to. It is noticeable that the instances reporteil 
both in India and Kansas, followed seasons of protracted 
drought and took place in localities where the soil was supposed 
to be rich in nitrogen and potash. 

The (piestion has recently been carefully investigated in the 
Technical Department of the Imperial Institute, London, by 
Professor W. R. Dunstan, h.R.S., and Dr. T. A. Henry. A full 
account of their work has been published by the Royal Society, 
in the form of a joint paper, entitled ‘ Cyanogenesis in Plants. 
Part II. The Great Millet {Sorghuin vulgar e)" Philosophical 
Transactions, Series A, Vol. 199, pp. 309 to 410. 

We are indebted to Professor Dunstan for kind permis- 
sion to publish extracts from this impoitant paper in these 
pages for the information of West Indian readers : — 

‘ In a previous paper, our first communica tion on this subject, 
{Phil, Trans. B. Vol. 194, 1901, p. 515). we have shown that 
the }>oisonous effects j)roduccMl by the young )>lants of /.oins 
arahicus are due to prussic acid, which is not pr(*sent in the 
plant as such, but originates in the hydrolytic action of an 
enzyme, lotasse, on a glucoside lotusin. Recently we have 
examined a large number of plants which, like this Kgyptian 
vetch, appear, under certain conditions, to possess poisojious 
properties, and at other times to be innocuous and often valu- 
able as fodder plants or food stuffs, with the view of aseertaln* 
ing to what extent they contain glucosides fiiriiishiug i)russi(! 
acid. 

* Among the first of (h(‘S(* plants \vv examined was the («reat 
^lillet. Sorghum rulgavr. a [>iant widely eulUvatc'd in tropieal 
counu*i(»s for tlic sak(‘ of its nutritious gi-ain, whiclj in many 
di.stricts of India is the sta^jln food, known as ‘ .biar,’ of the 
natives. In the West Indies what is apparently tho sanu^ plant 
yields tho important “Guinea corn” and in South Africa 
Kaffir corn.” 

‘We were inform(*d by Mr. K. A. Floycr of Cairo, that in 
Kgyi)t it is well known to the Arabs that tin? green portions <d‘ 
the young plant, the vernacular iiaim' of which is “ Dhnrra 
Shirshabi” are ptnsonons, ami that tinring this ptTiod the plan- 
tations are protected in various ways in order to prevent cattle 
from feeding on the immature growth. It is to be noted that 
in Egypt the name “ dJuirra*’ is also applied to a variety of 
maize which is largely cultivated. 

‘ Mr. Floyer has given us the following aeeonnt of the plant 
in Egypt. “ Dhnrra shirshabi” is not grown in Egypt as a crop, 
the yield of corn being too small. It is planted chiefly in order 
to shade the Arachis (ground-nut), to which it also affords 
protection in forming a poisonous hedge. Tlie“ thiuningb*’ of 
the young millet are often strewn around a cultivated crop, and 
the neighbours are warned to keep their cattle off. The poison 
is most intense when young plants, 1 foot high or less, are kept 
without water for a long time, and such unwatered young plants 
are highly toxic to cows. The- plant appears to ha ve been 
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brought to Egypt from Syria, and is now grown chiefly at Bir 
Abu Bala, near Ismailia. The “ fellaheen*’ do not plant it. 

‘ Oases of poisoning by young Sorghum have been also 
recorded in America anti in Australia, where the plant is grown 
for forage purposes. 

‘ In India the poisonous properties of the plant which bears 
the vernacular name “ juar” or “ jowar” do not appear to be so 
generally known, although several well authenticated cases of 
the poisoning of cattle by it. es|)eeially during drought have 
been recorded, and much has been written on the subject by 
veterinary' surgeons and others, who have, as a rule, assumed 
that the toxicity is due to the presence of a' poisonous fungus or 
insect upon the plant, or that the Great millet is not naturally 
poisonous, and that the deaths of cattle as the result of eating 
it are due to immoderate consumption, which causes a kind of 
suffocation 1‘roni indigestion, technically known as “ hoven,** 
The symptoms of “ hoven” are not unlike those of prussic acid 
poisoning, and it is possible that the various leguminous fod- 
dei*s which arc known to be particularly liable to produce 
these effects may, at any rate in some case?, prove, like IjotuH 
arahicua, and, as will be shown in the present pai>er Sorghum 
ludgnra, to furnisli prussic acid. 

‘ For the material we have employed in tlu‘ course of* this 
investigation W'e are indebted to Mr. E. A. Floyer, who was 
good enough to undertake its collection in Egypt at different 
stages of grow th. 

‘ Considerable eoiifusion exists* as to the identity of the 
*' Great millets” grown in different tropical countries. Thus in 
India the plant is cultivated both as a spring and an autumn 
crop. The varieties ripening in the spring are probably 
originally derived from So^yhinn halapenae, a speeies indigen- 
ous to India, w’hilst the autumn crops are generally referred 
to Sorghum rulgare, yet both spring and autumn crops are 
called “juar” or “ jow^ar,” and are used by the natives indis- 
criminately. Again, in India a plant with an inflorescence more 
branched than that of Sorghum vxdgare has been regarded as 
a distinct species, and named Sorghum aavcharaium; tliis name 
is how^ever given in the Imhw Ketrenais as a synonym for 
Sorghum vulgare of which the plant is probably merely a 
variety/ 

‘ The plant >ve have examined has been iden tilled for us by 
Dr. Schweinfurth as undoubtedly true S. vulgare. 

PRELIMINARY EXPERIMENTS. 

‘ It w^as observed that the young plant w’hen crushed and 
moistened wdth cold water soon acquired a strong odour of 
hydrocyanic acid. The production of this acid was confirmed 
by pressing out a little of the liquid from the moist plant, and 
distilling it, when a liquid was obtained which gave the 
characteristic reactions of hydrogen cyanide. 


^ We hoM to publish shortly a revision of the uomeiiolature of the 
Savghuma.. (Ed. W.I.B.] . 
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* A few grammes of the plant were next exhausted by hot 
methylated alcohol in a Soxhlet extractor. The solvent was 
distilled from the solution and the residue boiled with water 
until nothing more dissolved. The aqueous liquid was then 
distilled at first alone, an^l afterwards with the addition of 
dilute hydrocloric acid ; in the former case none, but in the 
second, where hydrolysis had occui red, considerable quantities 
of hydrocyanic acid were found in the distillate. 

‘ These observations led us to conclude that Sorgh iun vulyavv 
contains a glucoside which under the influence of some hydroly- 
tic agent simultaneously present, untlcrgoes hydrolysis, furnish- 
ing as one product hydrocyanic acid, to which the observed 
toxicity of the young plants must be ascribed. 

‘ A determination of the amount ot* acid which the air-dried 
plant is caxmble of producing at different stages of growth was 
made by leaving a weighed (piantity in contaet with water for 
12 hours, and distilling off the acid formed in a slow current oT 
steam, the liquid being titrated by Liebig’s method. 

‘ The following residts were obtained ; 

(«.) From bright green plants about 12 inches iu height 
20 grammes gave a distillate requiring 7 '4,5 cubh* 

<*ejitims. jVi silver nitrate, CMpiivalcnt to *201 per 
cent. HCN. 

20 grammes gave a distillate requiring 7*8 cubic 

ceutims. Vo silver nitrate, ecpii valent to •210 per 
cent. Hex. 

(h ) From plants about 3 teet higli. yellowisli-green 
and ripe ; 20 grammes ot these mature plants gave 
no indication of i)russic acrid, and larg<u‘ quantities 
on distillation with water gave amounts too small 
to be satisfactorily estimated. No prussic acid 
was obtained from the seeds of the millet. 

* It has been asserted by (ireshoff and Treub that in many 
tropical plants hyilrocyanic acid occurs as sucli, tliat is, in the 
free state. The existence of the free acid was demonstrated 
by these observers by immersing a thin section of the plant first 
in alkali, then in a mixture of ferrous and ferric chlorides, and 
finally^ in strong hydrochloric acid. If the plant tissue was 
stained blue, it was concluded that prussic acid in tlie freer state 
was present. This test, however, apr)ears to us to be quite incon- 
clusive, as the mere moistening of plant tissue contiiiniiig both a 
glucoside capable of fiiriiishiiig prussic acid on hydrolysis and a 
hydrolytic enzyme, leacis to the immediate production of free 
acid, which by Greshoff ami Treub’s method would be regar<led 
as occurring xjre-formed in the plant. We have carefully ex- 
amined various specimens of dhurra for free prussic acid by the 
following methods. 

‘ About 20 grammes of the finely powdered plant were 
placed ill a distilling flask attached its branch tu})e to a long 
condenser. Into the close<i flask a rapid current of steam was 
passed, which served the <loiible lairpose of immediately des- 
troying any enzyme, and of carrying through the condenser 
any volatile iiroduct present in the |)lunt. In the distillate of 
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the plaut thus obtained we never found prussic acidj either 
with young Sorghum vulgare or Lotus arabicuH* 

‘ It therefore appears that, like Lotus arabieus, the polson- 
uus elfects of the young dhurra are due to the presence of a 
glueoside, wliich yields prussic ac}d under the influence of an 
enzyme also present in the plant. 

EXTRACTION OF THE OLUCOSIDE (DHURRIN). 

‘ The finely- powdered plant was extracted with alcohol, the 
solvent distilled off and the residue warmed with water until 
notliing more dissolved. 

* To this liquid aqueous lead acetate was added so long as a 
precipitate formed* The precipitate (lead tauiiate, etc.) was 
removed. The filtrate, which was now bright yellow, wa.s 
treated with sulphuretted hydrogen, care being taken to avoid 
a large excess, and the lead .sulphide was removed by filtration. 
A stream of air was then drawn through the liquid to remove 
hydrogen sulphide, and the solution evaporated in a vacuum. 
After several Aveeks the syrup dej)osited a small quantity of a 
crystalline substnnce, and more wtis obtained by a<ldiag small 
(luantities of alcohol and dissolving the mixture of precipitated 
sugar and glucoside in a little water, and setting aside to crys- 
tallize as before. This proce-ss was very tedious, and the two 
following inetliods have been since found to yield the glucoside 
much more rapidly. 

‘1. The li<iuid, after the hydrogen sulphide treatment, is 
eva.i)orated in a vacuum to a convenient volume, and the amount 
of free sugar determined w^ith Fehling's solution. A little 
more than the calculated quantity of plnniylhydrazine neces- 
sary to convert this amount of sugar into tlie osazone is then 
added, and the mixture heateil for 30 mimitt\s at 100 C., filtered 
and the filtrate shaken with ether to remove any excess of 
phenylhy<lrazine. On evaporation in a vacniim the residue gen- 
erally solidified to a mass of crystals, which were easily purified 
by reeryst dlization from alcohol. The method always involves 
the loss of some of the glucoside, and e^ulnot be employed in 
the isolation of small (luautities. 

‘ 2. The second method, which is the more effective, consists 
in evaporating in a vaeuuni the extract loft after the jead 
acetate and hydrogen sulphide treatment with .siifilcieut 
purified animal charcoal to convert the whoh‘ into a powder, 
which is then exposed in a vacuous desieator until (piite dry 
when it is extracted in a Soxhlet a})i)aratus with dry acetic 
ether. This solvent slowly removes the glucoside, leaviug ' 
behind nearly all dextrose and lu’owni extractive matter. On 
distilling ofl* the .solvent a syrupy residue is left, which if 
necessary is again treated in the same manner ; usually, 
however, it crystallizes after standing in a vacuum over sulphuric 
acid for a few days. The substance may be recrystallized from 
hot alcohol or boiling water. 

‘ The glucoside crystallizes from wiiter in brilliant leaflets 
and from alcohol in small, transparent, rectangular prisms. It 
has no definite melting point, becoming brown when heated 
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much beyond 100'’, decomposing completely at 200\ It is 
easily soluble iu hot alcohol, hot acetic ether and boiling water, 
separating in crystals on cooling. It is however retained in 
solution by aqueous solutions of dextrose, a peculiarity which 
accounts for the great diflieulty we at first experienced in 
isolating it from the plant. 

‘ It appears to contain water of crystallization, siin*t‘ it loses 
weight when heated for some time in a water oven, but the 
amount cannot be accurately determined owing to the decom- 
position which occurs when the substance is heated near 100 . 

‘ Some trouble was met with in obtaining the material in 
a satisfactory state for analysis owing ta the ditticnltj" of 
removing the water of crystallization without causing dccom- 
l>osition. 

‘ The following combustions Avero made : 

‘ 1. ♦ Material recrystallizcd from alcohol and dried until of 
constant Aveight in a vacuous desiccator o\ et suli)hui*ic acid 

*0901 gramme gave *1887 gramme CO., C 53 0 per (*ent. 

•0572 „ 11. .0 H 0*5 

•1385 „ -2698 „ CO., C 531 

•0885 „ H,6H7-07 

‘2. Material recrystallized from watiT and dried at the 
ordinary atmospheric temperature on filtm* paiicr. 

•1200 gramim' gave ••iJVill gramme CO., C' 50*20 ])er cent. 

•0730 1I.,0 H 0-12 

^3. Material recrystallized from alcohol and dried in a 
current of Avarm air at 80" to 00 C. 

•1021 gramme gave *2051 gramme CO,; C 54 7 per cent. 

•0152 „ H,OII 4*9 

C,,H,,0,N. C«H, OH requires C 53*7 II 0-44 ))er cent. 

C\,H,;0,iV, H,0 „ C 511 H 5-8 

C,,Hj,0,N „ C 54 0 II 5-5 

C\oH.,,0,,N „ C 50-74 H 5*7 

* The glucoside therefore has the composition represented by 
the formula C14 11^7 O, N, but when cry.stallized from alcohol 
or water the crystals Avhich separate contain one molecular 
proportion of these solvents. 

‘For the glucoside thus isolated from Egyptian dhiirra Ave 
propose the name dhurrin, 

^Hydrolysis of dhiirnn hy acids. Formafion of j)russic 
avid, etc. 

‘When an aqueous solution of dliiirrin is Avarmed on the 
waterbath Avith dilute hydrochloric acid, hydrocyanic? acid is 
almost immediately evolved. If the Jieatiiig is continued for 
some time, the liquid becomes considerably discoloured owing 
to the further action of the acid upon tlie products of hydroly- 
sis. In addition to prussic acid, a sugar and a substance 
soluble in ether are produced 
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THI? ENZYME) OF SORGHUM VUrXJARB. / 

‘In the iutroiliictiori to this paper attention has been drawn 
to the fact that the plant when moistened with cold water 
rwolves hydrocyanic acid, Avhilst it no longer does so after ex- 
posure to a temi^eratnre of 100% nor is the acid formed when the 
plant is placed in boiling water. These results point to the 
presence in the plant of an enzyme, destroyed by heat, which 
has the power of hydrolysing dhurrin. This enzyme was isolated 
by extracting the finely-ground plant with cold water, and 
evaporating the exti*act so obtained in a vacuous desiccator over 
cpiickliine to remove as much hydrocyanic acid as possible. The 
activity of this extract was then tested by the addition of small 
quantities to solutions of amygdalin. salicin and dbuiTiu, these 
experiments being controlled by the addition of boiled and 
filtered dhurra extract to similar solutions of these glucosides. 

‘In all three cases the glucoside was quickly hydrolysed, 
the formation of benzaldehyde, saligenin, and parahydroxybenz- 
aldt'hyde respectively being recognized by the usual tests for 
these substances. Comparative experiments in which the action 
of an extract of sweet almonds was tried side by side with the 
dhurra enzyme on the same glucosides, showed that the two 
extracts behaved in precisely the same way. Similar prepara- 
tions made by precipitating aqueous extracts of sweet almonds 
and dhurra with alcohol, and by precipitating calcium phosphate 
in such extracts, showed no difference of activity in effec^ting 
the hydrolysis of salicin. The glucosUlolytic enzyme of Sorghum 
vulgare therefore performs the same functions as the enzyme 
emulsion which occurs in sweet* almonds, and in the present 
state of our knowledge of the chemistry of enzymes, the two 
substances may provisionally be regarded as identical. 


THK ( YANOOKNBTIC CONSTITUENTS OP PI.ANTS. 

‘ Beside lotusin and dhurrin, the glucosides we have isolated 
from young plants of Lotus arabicus and Sorghum vulgare 
respectively, only one other cyogenetic glucoside is definitely 
known, that is, the amygdalin derived from bitter almonds, 
which however, is found in the seeds of the plant. 

‘The results of our investigations have rendered it probable, 
that the production of prussic acid in a number of other plapts 
may be associated with the presence of cyanogenetie glucosides. 
Moreover the question of the occurrence of prussic acid, and the 
part played by it in vegetable metabolism, involves problems of 
the first importance in vegetable physiology, with which we 
intend to deal when we have obtained a further insight into the 
nature of other cyanogenetie glucosides now under investiga- 
tion. So far as Lotus arabicus and So}*ghum vulgare are con- 
cerned, it would appear that the existence of a cyanogenetie 
glucoside in the young plant up to the period when the seeds 
ripen at any rate may serve as an important protection to th^ 
plant from the attacks of animals. It appears that animals 
indigenous to the countries in which these plants are native, 
i*ef use to eat them in the earlier and poisonous stages of growth. 
The part played by the glucoside in the general metabolism of 



the^e plants and the origin and fate of the cyanogenetie group 
still remain to be ascertained. The teini>orary presence in a 
plant of a considerable quantity of a cyaiiogonetic ghicoside, 
together with an enzyme capable of decomi>osing it, appears to 
ns to be a fact which must hwe an important biological mean- 
ing. 

‘ As so much interest attaches to the subject from several 
points of view, we are engaged in investigating the constitu- 
ents of other plants which furnish x)russlc acid. Among them 
we may mention PJutseolys hnwfuH (seeds), Loins anstmlis, 
Manihot utiliHshna and Limtm itsiiatiHmniuntf as well as a 
number of little known plants, derived from the colonies, which 
have proved to be poisonous to cattle, some of whicli may con- 
tain cyanogenetic glucosides. From the <‘hemieal point of view 
it is important, in the first instance, to isolate these glucosides 
and to ascertain their properties, c‘ompositioii, and molecular 
structure. This work we have now accomplished with the 
glucosides of Lotus arabums tiwA Sorghum vnignre, which are 
shown to be radically different in chemical <*onstitution, whilst, 
each belongs to a type chemically distinct from that of amygdalin 
the only naturally occurring eyanogenetic ghicoside hibhertt) 
definitely known.' 


BIRDS OP BARBADOS. 

The following interesting paper on the Birds of Barbados 
was contributed by Colonel H. W. Peildcii to The Ibis in 1889, 
As practically nothing further has been Avritteu on the subject 
and the original paper is known to few in the West Indies, it 
has been decided, with the permission of the author, to re-print 
it in the pages of the West Indian Bulletin. 

The following is an extract from a letter from Colonel 
Feilden, dated West House, Wells, Norfolk, October fi, 1002 : - 

My Dear Dr. Morris, 

1 was much pleased to receive yours of September 18 and 
the Bulletins, Pamphlets and Agrwulturul Netrs which I have 
read with great interest. 

In reference to my pai>er on the ‘ Birds of Barbados,’ Ibis, 
1889, it is the result of less than twelve months’ observation in 
the island : necessarily it must have many imperfections, and 
no doubt a resident would add very largely to tlio list of 
casual visitants. 

Your introduction of a new species the Pied carreau is of 
interest and should be recorded. 

I do not recognise the species referred to under the name 
of ‘Grass canary, ’ but if you will send me a specimen I will get 
it identified. 

Situated as I am in England, it would be out of my power 
to revise the 1889 list, for its sole merit lies in the personal 
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observations recorded. It yon consider it worthy of re-print, I 
would suggest that it be re-pnblished in its entirety ; . it may 
act as a stimulus to some resident to continue the observations 
on the Barbados avi-fatuia and add to and correct mine, 

BIRDS OF BARBADOS. 

nV COT/)NEL H, W. PEILDRN, P.O.S., C.M.Z.H. 

[Ue-priuted from The Ibw, 1889, pp. 477 to 508] 

The most noticeable feature in connexion with the orni- 
thology of the island of Barbados is tlie paucity of resident 
species of birds ; but there are several reasons which well 
account for this deflcieucy, and these may be considered 
under the headings of its geological structure, its geogra- 
phical iK)sition, and the paucity of swamps and marshes, the 
almost total destruction of the natural forest-growth, wliich 
covered the island when first settled by Europeans in the 
beginning of the seventeenth century, and the wonderfully 
high state of cultivation which is the marked feature of the 
island at the present time. 

Barbados is separated from the other islands of the Lesser 
Antilles by a great oceanic depression ; soundings of from 1,000 
to 1,500 fathoms being shown on the Admiralty charts between 
it and the islands of St. Vincent and St. Lucia, the nearest 
of the Lesser Antilles, which lie alK)ut one humlrecl miles to 
the we8t>vard. Between Barbados and the island of Tobago, 
to the southward, which latter lias in all i)robability been 
connectc‘d with the mainland of South America since the 
introduction of its existing fauna and flora, we find a depth 
of over 1,000 fathoms; to the eastward of Barbados the floor 
of the ocean rapidly sinks into the profound depths of the 
Atlantic. Though Barbados is not separated fi'om the chain 
of the Lesser Antilles or the mainland of South America by 
any great expanse of ocean, yet I think the most cursory 
examination of its geological structure will satisfy the 
observer that it can lay claim to being a truly oceanic island, 
in the sense of it 5 never having formed part of a continent 
since the introduction of its present, comparatively speaking, 
meagre fauna. A singular feature in the geological struc- 
ture of Barbados is that, although it attains to a height of 
over 1100 feet, no true volcanic rocks, so far as I am aware,' 
protrude themselves through the exposed strata of the island, 
which are sedimentary stratified I'ocks. I do not, of course, 
include in the sedimentary rocks the coral capping which 
covers more than six-sevenths of the superficial area of Bar- 
bados, or about niuety-one thousand acres, whilst the area 
from which the coral has been denuded by subaerial causes, 
and where the basement rocks are exposed, occupies only 
about sixteen thousand acres. This denuded area is known 
by the name of the ‘Scotland District,’ owing to its liilly 
and peaked character, and ofPet's a most striking contrast 
to the gentle slopes and terraces of the coral-covered area, 
which is the part of the island generally seen by the casual 
visitor to its shores. 
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The strata which iorm the basement series of Barbados 
are extremely contorted and ha.ve been greatly disturbed ; 
they consist of a variety of rocks, siliceous sandstones, cal- 
careous sandstones, clays containing selenite, clays impreg- 
nated with mineral oil, and at some points veins of bituminous 
coal. Their precise age has not been accurately determined, 
but they are probably late Eocene or Miocene, and point to 
correlation with those of Trinidad, and consequently at one 
period of time to a connexion with the South-American 
continent. It can hardly be doubted that these basement- 
rocks, or ‘ Scotland Series,’ were formed either as estuarine 
or shallow-sea deposits, and in close contiguity to some great 
land-area. Resting unconformably on the ‘Scotland Series’ 
are vast deposits of oceanic ooze, built up, in some cases 
almost entirely, from the tests of Rhizopods. The modern 
coral cap of the island has been built up step by step upon 
these thalassic oozes as they emerged at intervals from the 
ocean. It would therefore appear that between the period 
of the deposition of the rocks that form the basement-series 
of the island there must have been a submergence of not less 
than a thousand fathoms to have brought them into harmony 
with the surrounding floor of the ocean, and to have admitted 
of the deposition of the beds of deep-sea ooze which now 
rest upon them. The modern coral-coated island of Bar- 
bados dates back no further in time than the period when 
the elevatory process brought the deep-sea deiM)Hits sufticiently 
near the surface to admit of the reef-builders (commencing 
work. The deep water that surrounds Barbados is proof 
that it has had no continental connexion since it ejiierged as 
a coral-reef from the ocean.* I believe "that the examin- 
ation of the flora and fauna of Barbados will show their 
comparatively recent origin. So far as f can judge, tli(‘ 
mammals, re])tiles, and land-molluscs owe their inti'o- 
duction either to ocean currents, accidental occni rences, or to 
the direct agency of man, and a ivview of its avi-fauna does not 
point to a different conclusion. Aftercareful investigation, I 
am unable to admit more than fifteen birds as residents, and in 
the case of one, Tyrannus rostratuff, I am open to correction, 
thoimh I saw it during six consecutive months. These resi- 
dents are : -Dendrfrca capitalist Certhiola harhadensist Kuethia 
hicolor, Loxigilla harbadensiSt (^aiscahts forUrostriSt Klainea 
nKtrtinwa, Tyrannus rostrafus, Kulainpis holosericeus. Ortho- 
vhynchus crista t us, Zenaida amahilist Charmcpelia passerinUt 
Ardea virescens, Gallinula galeata, Fulica aynericana, and 
Pvffinua auduhoni. In addition I have notes of sixty-seven 
other species, a large number of which, especially amongst 
the family of the Charadriuhe, are regular birds of passage. 
Others, again, are merely accidental wanderers, such as 
Machetes pugnax^ Vanellus vulgarist A^Jgialitis hiaticula, and 
Hydrochelidon leucopteraj the occurrence of u hich in Barbados 
is as remarkable as that of American species in Europe. 

* The mobt exhaustive account of the Geology of Barbados, is contained 
iu the papers of Profs. J. B. Harrison, and A. Jukes-Browne, published 
In the Quarterly Journal of the Geological Society of Lorulon, VoJ. XLVII 
pp. 197 to 250 and Vol. XLVIII pp. 170 to 226. They also issued an excellent, 
coloured geological map of the island. (Ed. W.I.B.J 



My stay in Barbados was one year, during wllich time I was 
absent from the island over four months on tours of inapec-^ 
tion throughout the West Indies. The catalogue I have 
drawn up, modest as it is in regard to numbers, represents 
a large amount of observations, which are chiefly due to my 
excellent friends Dr. C. J. Manning, M.D., and Mr. J. P. 
Massiah, Stipendiary Magistrate of Bridgetown, Barbados. 

I may say that whatever value these notes possess is chiefly 
due to the assistance afforded me by these two gentlemen. 

I am likewise greatly indebted to the Rev. G. Duncan Gittens, 
M.A., Rector of St. Lucy’s parish, and to Mr. Herbert Hart, 
of Fairfield, St. Philip’s. 

1. Margarops dbnsirostris (VieilL). Thrush. 

I failed to find this species or any bird that might be 
entitled to the name of Thrush, resident in the island, though 
Hughes, writing in 1750, gives the impression that such 
might have been the case at that date. I made every inqiiiry 
in regard to ‘Thrushes;* and though birds answering to 
their description are seen at intervals, yet I am inclined to 
think they are only individuals passing tlirough at the periods 
of migration. Dr. 0. J. Manning obtained a fine specimen 
of Margarops denHiroatris in his garden at Bagatelle on 
March 2, 1880, which he kindly forwarded to me. It 
proved to be a male. It is not likely that so large and striking- 
looking a bird could be a resident in Barbados without the 
fact being known. 

2. Parula AMERICANA (Linn.). 

Mr. Herbert Hart, of Fairfield, St. Philip, gave me a 
mounted specimen of this species, which he had shot in his 
garden in the month of June, a very late date for this 
migratory bird to have remained in Barbados. Gosse gives 
April 20 as the latest date for its stay in Jamaica. On 
November, 4, 1888, I recognized one in an oleander bush within 
two feet of me, in a garden at Hastings, and subsequently 
I met with several others at various spots in the island. 

8. DENDROiCA CAPITALIS (Lawr.). Yellow-Bird. ^ 

This species is peculiar to Barbados. The bright' yellow 
plumage of the male makes it a very conspicuous object. It 
is extremely common throughout the island from the higher 
elevations to the shore-line. It is often to be seen hopping 
among the stalks of the growing maize and other plants, 
though it is equally arboreal in its habits, and addicted to 
the shade of the broad-leiaved sea-side grape {Coccoloha). Its 
food is chiefly insects. There was a pair of these pretty 
little birds that made their headquartei*8 all the year through 
in a tree close to my dwelling, and I have seen one fly down 
and attack a large spider on the ground, which took it some 
time to kill. Wishing to see the species of spider, I stepped 
out and took it up ; the little Yellow-bird only retreated a few 
paces, and the instant I dropped the spider, returned and 
snapped it up. This bird has a short and melodious song, of 
no great strength or compass, but in the mornings, shortly 
after sunrise, every grove and dump of trees resounds with 
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tlieir pleasiiijj^ warble. The nest is a compactly built structure 
of grass and roots, with a few feathers iiiter8|)ei*sed, (louie< 
sha^d^ depth inside 3 inches, entrance 1 } inch. The newly- 
hatched young are bright yellow-tinted. 

4. Dkndrckca striata (Forst.). Swamp Sparrow. 

I first met with and obtained this species among the man- 
grove bushes boiTlering Valentia Swamp on October 20, 
1888. I was attracted by its sharp note ; the coloured lad 
with me recognized it as the ‘ Swamp Sparrow ; ' it is tliere- 
fore in all probability an annual visitor. I saw two or three 
more at the same place later on in the year, but was unable 
to procure another example. When alarmed they hide in 
the thickest bush ; the note is a monotonous ‘ chip, chip, 
chip.* The specimen obtained is either in winter plumage 
or in that of the young bird. 

5. SiURUS N.KVius (Bodd.). 

Prom its small size and plain plumage this species may be 
more abundant than 1 suppose, as it ranges in winter through- 
out the West Indies. I only noted t>vo examples in Barbados, 
one at Brandon, the residence of Mr. Edmund Taylor, on 
November 5, 1888, and another which I procnrc<l at. 
Chancery I^ne on the 24th. of the same mouth. 

(i. Setophaoa Ri TiciLLA (Liiiu.). Goldfinch. 

An annual migrant, arriving in Barbados towards the 
middle of September, where it is known by the name of 
Goldfinch and Christmas-bird. I observed individuals reniaiu- 
ing as late as February. The bright plumage of the male biid 
makes it a very conspicuous object as it Hits about from 
branch to branch amid the green foliage. 

7. Cbrthiola BARBADBNSl.s. Baird. Sugar-bird. 

The Barbados Certhiola is very abundant throughout the 
island, and when the great American aloe is in bloom may 
constantly be seen creeping and searching about its yellow 
blossoms, w’hich appear equally attractive to the Humming- 
birds. It is also very partial to tln». moringa {jMoringa pferygo- 
Mpeinna) when in flower. It has a metallic note, wdiich sounds 
to me as * zic, zic, zie,’ rapidly repeated ; this it utters w^hen 
dying as well as when i^erched in the trees ; it Hies high and 
settles on the topmost branches of mahogany, manchineel, anrl 
tamarind trees. 

8. Proonb dominicbnsis (Gmel.). 

Schomburgk, in his History of Barbados {p. 681), includes 
this species as a visitor to the island under the name of ‘ The 
Large Swallow ’ (Hirundo domioicensis^ Linn.).* As this bird 
is abundant and resident in the islands of Grenada and 
St. Vincent, I see no reason to doubt the correctness of 
Sir Richard Schomburgk’s observation tha t it has been observed 
in Barbados. 

9. Hirundo kbythrogastra (Bodd.). Swallow. 

An annual and abundant visitor, arriving in the end of 
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Au^ist or begfnniug of September, and some remaining till 
February ; they haunt the meadows near the shore. On 
Septeml^r 10 I observed them at Chancery Lane flying 
by scores, both old and young. I have also many notes of 
having seen them in numbers in other parts of the island as 
late as December. 

10. ViUBO CALiDRis (Linn.). 

Dr. Manning gave me a specimen shot in a garden near 
Hastings on September 17, 1888, and 1 obtained another 
on October 15, from the same locality. Mr. W. B. 
Richardson likewise procured it in Barbados during the winter 
of 1885-86*. I do not consider this bird resident in the island, 
but merely an autumnal and winter visitant. 

11. Pyranga rubra (Linn.). 

Mr. C. B. Cory has recorded this species from Barbados, 
a specimen from that island being in the United States 
National Museum. 

12. Loxigilla BARBADENSis, Cory. SpaiTOW. 

Mr. Cory has separated the Barbados fonn of Loxigilla 
from Loxigilla noctis (Linn.): vide Auk, iii. p. 382 (1886). 
Resident, and one of the most common species of bird in the 
island, being even more tame and impudent in its conduct 
than an English city-bred Sparrow; it is a constant atten- 
dant at the breakfast table, entering by the open windows, 
perching on the backs of chairs and sideboards, and levying 
toll from the eatables placed on the table. It has a rather 
sweet but monotonous song as well as a chirp. It makes 
its nest, from March to Jiine, fully exposed in the branches of 
trees, a large domed structure, composed of grass and roots, 
lined with finer material and a few feathers. The eggs are 
three in number, white, blotched and speckled with reddish 
brown. The old bii^ds feed their young by regurgitation, putting 
their bills into the mouths of their nestlings. 

18. Eubthia bicolor (Linn.). Cane Sparrow. 

Common throughout the island. It is very noticeable when 
the Guinea-grass is in flower, small parties are constantly flying 
from stem to stem, the birds clinging to them and feeding on 
the ripe seeds. Throughout the year it is found spread over the 
island, particularly on the sour-grass pastures. It has a peculiar 
flight, just before alighting it quivers its wings with a rapid 
motion, the wings vibrating like those of a Humming-bird. The 
nest is generally placed in low bushes, though I have found it 
at a considerable height in a tree. It is made of grass and fine 
toots, and is domed; the number of eggs three; they are white, 
with minute brown spots. 

14. Aqbljbub ictbrocephalus (Linn.). 

Dr. Manning procured a specimen of this species in the 
autumn of 1887, which he kindly placed in my collection. It 
must be a very rare and accidental visitor to the island. 


r?/. Cory, The Ibis, 1886, p. 478 
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15. Dolichonyx oryzivorus (Linn.). 

Dr. Manning shot a female of this species in October 1887 ; 
Mr. Herbert Hart has another in his collection of Barbados 
birds, shot some years ago. I came across a flock of seven at 
Chancery Lane on October 13, 1888, out of which 

I shot two specimens ; both proved to be males. They were 
quite tame, and when disturbed tried to hide themselves in 
some coarse sedge growing round a marshy spot. I received 
another example, a male shot at Gnenie Hall swamp on 
October 26, 1888. An example of this species has been pro- 
cured by Mr. J. W. Wells in the island of Grenada. Mr. Cory 
records it from the Bahamas, Cuba, Jamaica, and Grenada. 
I expect that it will be found to be an annual visitor to Bar- 
bados during the autumnal migration. 

16. Quiscalus fortirostrls, Lawr. Blackbird. 

The Barbados Blackbird is found in largo numbers through- 
out the island. It breeds in April, May, June, and Jidy, 
sometimes in colonies. A favourite site for the nest, which is 
a large roughly-built structure of grass and roots, is on the 
slender branches of the mahogany. The eggs, nsually three in 
number, are very handsomely blotched and streaked with dark 
umber-brown on a greenish-lilac ground. Old and young flock 
together in autumn and visit the fields and savannahs in com- 
panies like our British Starling {Sturnus vulgaviH). They do 
considerable damage to the planter by eating and destroying 
grain, but they also consume large numbers of insects, following 
the cattle in the fields for that purpose. The singular use these 
birds make of their tails has been remarked on by Ligon, 
writing nearly two centuries and a half ago, who thus refers 
to it : — ‘ One thing I observe in these birds, which I never saw 
in any but them, and that is, when they flic, they put their 
train into severall postures ; one while they keep it straight, 
as other birds ; sometimes they turn it edge-waies, as the tail 
of a fish, and by and by put it three square, with the covering 
feather a top, and the sides downward.’ In the adult bird the 
iris is straw-yellow, in the young white. When in full breeding- 
plumage both sexes are alike, black glossed with purple on the 
upper parts, the female less brilliant than the male ; the young 
are likewise black. Towards autumn the plumage in many 
cases assumes a decided chocolate-brown colour, but this is 
owing to a loss of colouring in the old feathers ; they moult in 
August, September, and October; specimens procured at that 
time distinctly show the new black feathers underneath the 
sun dried and abraded old ones. 

17. Elainba MARTiNiCA (Linn.). Peewhittler. 

Mr. Cory lias lately bestowed the specific name of barba- 
dexisia on the form found in Barbados ; I have, however, retained 
the older designation. This is a common bird throughout the 
island wherever groves of trees are to be met with. It is the 
fii^st bird that heralds the approach qf^ day, and just before 
dawn its cry of ‘ pee-wee, pee- wee ’ is to be heard from tree 
and copse. It is a lively little creature, darting from tree, to 
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tree and perching on the ends of the branches, er^ting its crest 
and uttering its singular notes, but extremely timid and shy 
if it finds itself observed. 

18. Tyrannvs rostbatus, Sclater. Rainbird. 

I think that I may reasonably include this bird as oni; of 
the resident species, as I have seen it in the island during e\ cry 
month from December to July inclusive. On June 7, 1888, 
Ave obtained a nest Avith four eggs incubated, which was placed 
on the frond of n high palm-tree in the garden of Erdiston 
House. The nest was a slight fabric, composed of dried grass 
and roots. The eggs are very handsome, ci’eaniy white, Avith 
chocolate blotches at the larger end. 

19. CiiORDBiLRs VIRGINIANITS (Sw.). Goatsucker. 

Probably an annual visitor during the autumn, as a bird 
either of this or of some closely allied species is well known to 
the sportsmen of the island. I am indebted to Mr. Herbert 
Hart for a male specimen of C*. virginianua^ which he obtained 
in St. I’hilip’s parish on September 29, 1887. 

20. Ei’f.AMiMS HOLosKRicwrs (Liiiu.). Doctor-bird. 

Is extremely common and not at all shy. T did not obtain 
its nest. There is very little difference in the plumage of the 
sexes, but I fancy the female has a somewhat longer bill than 
the male. The trivial name of Doc tor- bin I, so frequently applied 
to Humming-birds in the West Indtan islands, takes its origin, 
fbelieye, from the apothecaries having usually been the taxi- 
dermists throughout the West Indies, so that the negroes 
finding a sale for tliese birds with them, conceived the idea 
that they were used for medicinal purposes. 

21. Orthorhynchvh cristatvs (Linn.). Doctor-bird. 

Very abundant and excessively fearless: 1 have seen them 
humiiiiiig round a blossom in the bush when Avithin a yard of 
my face. It lias a shrill note, frequently uttered when flit- 
ting from blossom to blossom. It very often perches on the 
telephone Avires, seated quite upright in the position of a 
Kingfisher. The females strike me as having longer bills 
than the males. 1 found a nest Avith two young ones in ^it 
on October 30; it Avas fastened to the edge of a leaf 
of the prickly pear ; the similarity of this nest to the fruit 
growing on the same bush AA’^as so complete that when within 
a feAv inches 1 could hardly believe that it was not the fruit ; 
my attention Avas attracted in the first instance by seeing the 
female appai'ently crouching on the top of a fruit. In the 
young the be>kk is yelloAV, short, triangular, and Avith a wide 
gape, dJtowing Its aftiiiity to Cypselm. Eggs two, pure Avhite. 

Oha. I have fre(|neiitly heard of other species of Humming^ 
biixls being seen in Barbados, but I hax^e only obtained or 
olji^rved myself the above-meiitionetl two H|)ecies. Trochilu^' 
eolubris has been se> aeomately described to me by a resident 
as having been observed by him in Barbados, that 1 haA’e little 
doubt 6f its having occuri*^ thei'e. 
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22. OOCCYGUS AMBRICANUS (Linn.). 

A single example, a male, was’ehot at Grteme Hall swamp 
on October ^ 6, 1888. I am indebted to Mr. Herbert 

Hart for this specimen, which was forwarded to me in the 
flesh ; it was very plump and in beautiful condition ; its 
stomach contained remains of insects. 

23. CERyLK ALCJYON (Liliii.). Loggerhead Mango-bii-d. 

An annual visitor in considerable numbers during the 
autumn and winter. It frequents the shore, perching in 
the trees that edge the beach. I have noticed as many as a 
dozen individuals during the course of an afternoon's walk 
in the mouth of October. At Valentia swamp, w'here they 
were common in winter, they seemed to be in paii*s, and 
pursued their antics in the air, gamboling with one another 
and frequently uttering a harsh note, ‘ churr, churr.’ I have 
been assured that individuals remain in Barbados throughout 
the year, especially in the vicinity of Consetts Bay and Joe's 
River ; but the nest has not been discovered, neither was I able 
to verify the fact of this species remaining the entire twelve 
months in Barbados. 

24. Strix flamjvika (Wilson). 

It is with considerable diffidence that 1 place the name of 
this Owl in the list, but as Schomburgk includes it without 
any doubt or hesitation, I do not like to ignore his statement. 
This Owl is very common in Grenada and in St. Vincent, 
the latter island being not one hundred miles distant from 
Barbados; its occurrence is therefore not imi)robable. Per- 
sonally I found no trace of any Owl in the island. 

2t}, Pandion haliaetus (Linn.). Osprey, 

An irregular and somewhat rare visitor in the fall. Several 
appeared during the month of October 1887. One of these 
is preserved in the collection of Dr. Manning ; another, a 
female, shot about the same time, is in the possession of 
Mr. Herbert Hart. An adult male, shot at Grteme Hall swamp 
on September 28, 1888, was forwarded to me in the flesh 
by Dr. Manning. 

26. Circus huiwonicus (Linn.). 

I have the skin of an immature bird from the collection 
of Dr. Manning; it was obtained by that gentleman in 
St. Philip’s parish during September 1886. This species had not 
previously been recorded from Barbados, and, according to 
Cory, has hitherto only been obtained in the West Indies in 
Culm and the Bahamas. 

Obs, Schomburgk gives Buteo boreallH, Swainson, a place 
in his list as one of thq, indigenous birds of Barbados. This is 
an error ; no member of the Falconido) is resident in that 
•island, nor can have been for over a hundred years, otherwise 
Hughes would certainly have referred 40 circumstance in 

bis Natural jffisfory of Barbados, TBut a reference to 
Ligon’s History (p. 60) shows clearly that in his day, when 
the greater part of the island was clothed in natural forest, a 
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species of Buzzard was indigenous. This may have been 
Buteo latissimuH (Wils.), at the present time numerous and 
resident in St. Viucent, Ligon writes : — ‘ The birds of this 
place (Barbados) (setting two aside) are hardly worth the 
pains of describing : yet in order, as 1 did the Beasts, I will 
set them down. The biggest is a direct Bussard, but some- 
what lease than our grey bussards in Englaud, somewhat 
swifter of wing ; and the only good they do is, sometimes to 
kill the Rats.’ 

27. Faixjo PERBGRiNrs, Tuiistall. 

I am indebted to Mr. E. N. Armstrong, of the Crane 
Hotel, for a fine female example of this species, which was 
shot near his residence on the windward side of the island, 
November 17, 1888. 

Ohn, Falco columharlua, Linn, is included by Schomburgk 
in his list as one of the indigenous birds of Barbados, but 
this is an error. It is, in all probability, an occasional visitor 
to the island, and a Hawk which one of our party saw 
at Chancery Lane on November 3, 1888, probably, 

from his description, iudonged to this species. Mr. Wells 
has recorded it as an autumnal visitor to the island of 
Grenada, arriving along with the Limicola'. On October 

27, 1888, whilst driving in Christ Church parish, a small 
Hawk dashed past the horse’s head ; it was, I think, un- 
doubtedly Falco a^mwerlus, 

28. ZrXAiDA AMABims, Bp. Wood Dove. 

This beautiful species is not uncbramon in places where it 
obtains protection, being numerous in the grounds of Cod- 
ring ton College, where it nests on the fronds of the lofty 
palmistes. I have often seen it in the gardens about Bridge- 
town, especially in those of Government House and Bishop’s 
Court. During my stay in Barbados I neither fired at nor 
handled one of these birds, and 1 rather regret now that I 
did not obtain a specimen for complete identification. This 
species neats in cliffs as well as in trees. The Hon. Mr. H. 
King informed me that he had taken the young from the 
most precipitous side of Chalky Mount. 

20. CHAM.KPRLIA PASSKRINA (Linu.). Grouiul Dove. 

Resident and very numerous, especially on the sand-dunes 
which border some part of the coast. I have heard of as 
many as fifty couples having been shot in a day by two guns. 
Manchineel bushes are very often selected as nesting-sites; 
the nest itself, composed of a few grass-stems and roots, is so 
frail that the two white eggs may often be seen through the 
structure. This bird frequently drops her eggs on the 
ground. 

Oba. Numida melagris, Linn. Guinea-fowl. Common in 
a domesticated state, but does not run wild as in the .island 
of Barbuda, 

^0. Oktyx vmc^iNiANUS (Linn.). Quail. 

Is a very rare visitor to Barbados. Dr. Manning has a 
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specimen shot at Bank Hall, in St. MiehaeFs parish, during 
^ptember 1886; the same gentleman f saw another in 
St. James’ parish during September 1887, but did not suc- 
ceed in shooting it. This species is included by Schoin- 
burgk in his list. 

31. Squatarola IIKLVETIC a (Linn.). White-tailed Plover ; 

Loggerhead; Rock Plover. 

This is rather a rare autumnal visitant, in some years none 
alighting ; it generally arrives after the (lolden Plover, 
towards the close of the shooting-season ; it hardly ever settles 
on the pastures or by the decoy-ponds, but on the rocky 
shore, where it consorts with Ringed Plovers, Turnstones, 
and Sanderlings. 1 procured a specimen on September 22, 1888! 

32. Charadrius dominicus, Miill. (iolden Plover. 

Stragglers arrive as early as July and the beginning of 
August, but the main flights come with the first heavy weather 
after August 27, and long experience and observation prove 
that this date is kept year after year with wonderful accuracy. 
The course of all the migratory ( Jiaradriidie across Barbados 
in the autumn is from the north-west to south-east, and if 
the wind blows from south-east the birds are brought down 
to the island, for it appears to be a tolerably well established 
observation that birds prefer migrating w ith a ‘ beam* wind. 
A shift of wind from the north-east, with s(jiially weather 
to the south-east, is ardently longed for by the Barbados 
sportsmen towards the end of August, as tliis forces the 
migratory hosts to alight instead of passing over at a great 
.height, as they are seen to do when the wind is from the 
north-east. The first arrivals of this species are invariably 
black -breasted birds, showing that the old birds precede the 
young, and the first (Hmiers are nearly all males. The young 
birds without black on the breast appear about September 12, 
and continue to pass till the end of October*, sometimes 
stragglers are as late as November. Even in the most favour- 
able seasons, only a fraction of the immense flights that 
pass over the island ever alight; but if, attracted by the 
green land and * mock-birds’ pegged out near the shooter’s 
hut, they deviate from their* line of flight, they are doomed, 
for so w'ell do the sportsmen imitate the call of the Golden 
IMovei', and so irr esistible is the charm, that the birds come 
down to it, and in spite of gajrs in their ranks, they wheel 
round and dash past the shooter again and again till all are 
killed. 


33. ^Egiautis SEMiPALMATV (Bp.). Ring-neck. 

This bird arrives in August and remains till the end of 
November ; it is one of the last of the Charddriidm to quit 
the island. It does not appear in largo flocks, but consorts 
with Trmga mimitilla, l^ringa futfc woUm, and Ereunvtea pu- 
HilltM, It also affects the shore-line, running about among 
the sea-weed cast up by the waves. . 
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34. ^^Boialitis HiATicuLA (Uua ). 

* Thin must be a very rare visitor; I only obtained mxe 
example, which was shot at Chancery f^ane, September 10^1888. 
Mr. Messiah at once recognised its note as different from that 
of Semipabnaiat which attracted his attention, and he 
succeeded in shooting it. I submitted this specimen to 
Mr. Seebohm, who remarks : ‘ It certainly is not Charadritis 
SemipalniatuH, Both the length of wing and of bill are too 
large, and the webs between the toes are miich too small. 
Wing from carpal joint 5*1 inches. It may be a large 
Charadrius huiticula, which varies from 4’8 to 5*2, or it may 
be a small Char, hiaticula majors which varies from 5 to 5*5 
inches. In the latter case it was bred in the British Islands 
and flew across the Atlantic, which is very improbable ; in 
the former case it was most likely bred in Cumberland Sound.’ 

35. Strbpsilas interprbs (Linn.). Sandy Plover. 

Arrives in August, and consorts with the Sanderlings 
about the sandy beaches and rocky shores. I obtained foiir 
on August 22 in full breeding-plumage, and subsequently 
procured many others. The first arrivals were the adults, 
the immature birds arriving in September. 

36. IlBCCRVlROSTRA AMERICANA (GmcL). 

Decidedly a very rare straggler to the island. Mr. Massiah 
informed me that he shot one at Valentia swamp in the 
autumn of 1880, and Mr. I. Tiuling shot another on October 1, 
1888, at Finney’s Hill, St. Philip’s pairish. 

37. Himantopus nigricoli.is (Vieill.). 

A rare visitor, though seldom a year passes without one 
being shot at Grmme-Hall swamp. Mr. I. Tinling informed 
me that he saw one shot there in the auUimn of 1887, and 
another on September 17, 1888. 

38. Gallinago W'lLSONi (Temm.;. The Snipe. 

A regular autumnal visitor, sometimes in considerable 
numbers. Mr. Massiah has shot ten couple in a day at 
Chancery Lane ; I have shot them in the same locality during 
the months of September, October, and November. Tliere 
are very few sv)ots in Barbados at all suitable for Snipe. 

30. Macrorhampiics grisei s (Gmel.) . Duck-leg : Duck-bill. 

Though a regular, is somewhat of a rare visitor, appearing 
along with flights of Yellow-legs {Totamis flavipes) in August 
and September. It is, however, suiliciently numerous to be 
given a local name by the Barbadian sportsmen. I have a 
specimen, a male, shot by Dr. Manning at Bagatelle on 
August 24, 1888, and two others shot by Mr. Massiah 
at Chancery Lane on the following day. I have seen several 
pther examples shot during 1888 at the latter place. 

4b, Micropai.ama HiMANTOPrs (Bp.). Cue. 

Arrives with, the Yellow-legs in July, and continues to pass 
all through August, and generally into the middle- of Sep- 
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tember, when the ftights cease, but stragglers drop in at 
intervals till October, This bird is easily attracted by the 
imitation of its call-note, and the Hocks are vei*y compact, so 
that at times many are brouglit down at one discharge of a gun. 
They feed on the edges of freshwater swamps, and do not 
alight on the dry meadows nor on the sea beach. The Hights 
only remain on the island for a few hours. 

41. Erkuxktes i»usili.us (Linn). Grass Nit. 

Arrives in flocks along with Tringa mumtilla and Tringa 
fuHcicolliH in the middle of July, and remains on the island till 
the end of October. 

•12. Tringa MINUTILLA (V'ieilL). Cockroach Nit. 

Arrives in flocks about the middle of July, remaining till 
the end of October. I have frecjiiently seen them flying in com- 
panies of thirty or forty. They are most confiding little birds 
and alight almost at the feet of the gunners when called by 
the whistle. They are considere<l delicate eating, and sad 
havoc is at times made in their ranks by a discharge of small 
shot. The note may be described as msembling ‘ crete-crete,’ 
frequently rejjeated. 

43. Tringa MACULATA (Vieill.). Chirp; October Chirp. 

The Pectoral Sandpiper commences to arrive in July and 
August, increasing in its numbers till October, when they 
usually appear in immense flights ; a few stragglers i)ass over 
as late as the early part of Nov^einber. This bird on its arrival 
in the island, frequents flooded ami marshy spots where the 
grass is short, likewise feeding on the ploughed lands. The 
Barbadian sportsmen, many of whom have* tlie most discrimi- 
nating ear for the notes of the various migratory birds, 
consider that there is a difference between tlie notes of the 
smaller and earlier arrivals, which they designate ‘Chirps,' and 
those of the later arrivals, wdiich are called ‘ October Chirps’ ; 
these are, as a rule larger and finer-looking birds, but I think 
it is merely that with this species the immature precede the 
adult birds on the southward migration. Mr. Massiah has 
drawn my attention to a habit of tliis bird, which I have not 
previously seen noticed ; when remdiiug the ground, ami 
alighting from passage, all the individuals in the flight throw 
themselves on the ground with their breasts touching it, in 
the [3ositioii of a brooding hen or pigeon on eggs. Has Uds 
habit anything to do with its trivial name of Pectoral Sand- 
pi|)er y 

44. Tringa rrsciGOLLis (Vieilh). Gray Nit. 

Arrives in July and continues on the island till the end of 
November, receiving additions to its numbers. It flies in com- 
pany with E, pusilltis and T. minutiUa, and 1 have brought 
all three down at one shot. Tliey are considered good eating, 
and numbers a«e .shot when larger birds are not on the wtiag. 
No amount of shooting at them will deter these birds fnom 
returning to the edges of the same small swamps to feed, until 
all are killed. 
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45. Trinoa c anutus, Linn. 

This is included by Schombiirgk in his lisfc of Barbados 
birds, and he also ascribes to it the local name of ^ Mopus/ 
vvhich, however, is not^recognized at the present day by the 
Barbados gunners. It is evidently a very rare straggler to the 
island. I have a single example shot at Chancery Lane on 
September 6, 1888, and I did not hear of any others being 
procured during that season.* 

46. Machetes pcgnax Linn. 

Writing in 1848, Schomburgk includes this species in his 
list and remarks The Ruff Sand Piper is a British bird; 
and I have been informed that it is the first time that this 
species has been recorded as having been found on the other 
side of the Atlantic. . Mr. Bishop sent it to me among other 
migrating birds, and observed that its name was not known, 
from which I infer that its occurrence in Barbados is a 
singular circumstance.’ I am indebted to Mr. H. Alleyne, 
of The Ridge, Barbados, for presenting me with a specimen 
of the Ruff in full breeding-plumage, which was shot at 
Grmme'Hall swamp in 1878 by Mr. H. Simpson, of Bridgetown. 

47. Calidris i^RBNARiA (Liiiu.). Sandy Snipe. 

Arrives in August and remains in Barbados till the end of 
the year. I only met with it on the sandy shores of bays in 
small parties of four or five. Specimens I procured in August 
were in complete winter plumage. 

48. Limosa HvEMASTK^a (Linn.). Godwit. 

An annual visitor, in some years far more numerous than in 
others, generally arriving in October. Mr. Massiah informed 
me that he has a note that on October 10, 1878, this species 
passed over the island in large and continuous Hocks the whole 
day, I have an example in my collection, a male, shot at 
Grieme Hall swamp by Mr. H. Hart on October 6, 1888. 

49. Vanbllus vulgaris, Bechst. 

Dr. C. J. Manning has in his aviary a live Lapwing, which 
was shot at and injured in one wing on December 24, 1886, in 
the island of Barbados. This bird had been eighteen months 
in confinement when I saw it, and appeared to be quite healthy. 
I have already recorded this remarkable occurrence in the 
Zoologist for 1888, p. 301. 

60. Symphbmia sbmipalmata (Gmel.). White-tailed Curlew. 

This is an annual, but not by any means an abundant, 
visitor. 1 obtained two examples in August, and another on 
September. 3, 1888, at Chancery Lane. 

51. Totanus MEL %noleucus, Gmel. Pika. 

This bird arrives as early as May : I have a note of three 
having been seen at Gr»eme Hall swamp on May 6, 1888 (fide C. 
Manning), but tlie main flights occur during September and 
October, arrivals contiiniing in diminished numbers till the 
middle of November, This is one of the most highly esteemed. 
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for the table of the migratory Waders. It appears in com- 
paratively small parties : a flock of twelve or fifteen arriving 
together is considered a large flight. 

52. Totanuh plavipes, Gmel. Longlegs. 

Arrives in flocks about July 15, though stragglers put in 
an earlier appearance. I shot an example on July 4, at Grseme- 
Hall swamp. The passage lasts till the middle of September, 
only odd birds appearing after that date. The Yellowshauks 
is the most numerous of the migratory Waders, and generally 
forms the chief feature in the bag of the Barbadian sports- 
man. The flocks do not, however, remain long on the ivsland, 
but pass on after a few hours’ stay. 

58. Rhyacophilus souTAKirs (Wils.). Black-back. 

This species is hardly reckoned a game bird by the Bar- 
badian sportsmen, and is not generally put up with the 
bunches of dead fowl, as it is supposed to spoil them. It has 
a strong and disagreeable odour, very noticeable when skin- 
ning a specimen. It never flies in flocks, but I have seen 
them collected in some numbers in wet meadows, when, if 
disturbed, they fly off in pairs or independently. This bird 
arrives in July and remains till the end of November. 

54. Totanus MACULARirs (Linn.). Wag : Spotted Wag. 

This species is very eommon in Barbados, arriving in large 
numbers in July and August. I shot an immature bird on 
July 4, 1888, and I have been assured on good aiithority 
that examples may be met with in the island duiing 
every month of the year, especially about the streams in the 
Scotland District. It resorts on arrival to any small piece 
of swampy ground, and also lies out in <lry yam-fields near 
swampy spots ; it is likewise a sea-shore feeder, for I liave 
often flushed it frojn the coral-reef at low water, and small 
parties, both in the adult and immature dress, may be seen 
on the sandy beaches following up the retreating waves, like 
Sanderlings. 

55. Bartramia longicauoa (Beclist.). Cottou-tree Plover. 

Generally arrives about the middle of August, and a few 
remain till March. On arrival the flocks break up and scatter 
over the grass-lands, cornfields, yam and sweet-potato 
patches, feeding on grass hoppers, beetles, and other insects. 
They are not attracted by the ‘ mock-birds,’ neither do 
they respond to the whistle of tlie sportsman. They run as 
fast as a Guinea-fowl, and generally rise well out of shot. 
Their note is peculiarly pretty, a soft liquid cry. The local 
name given to this bird took its origin from its habit of 
chiefly frequenting the cotton-fields, when that plant was 
cultivated in Barbados. It is recorded from the island of 
Grenada by Mr. Wells, and Mr, Lawrence remarks (Proci, 
U.S, Nat Mu8. p. 628, 1886) that this is an addition tf) the 
fauna of the Lesser Antilles. But apparently Schomburgk’s 
list of the birds of Barbados, where this species is included, 
had been overlooked. 
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56, Tbinoiteb kupbscbns (VieilL). 

The Bnif-breasted Sandpiper is of sufficiently rare occur- 
rence in Barbados not to have received a local name* 
Dr. Manning gave me an example which he shot in the 
autumn of 1887, and I have another, a male, which I pro- 
cured at Chancery Lane on October 6, 1888. I have amongst 
the series in my collection a specimen from Barbados, col- 
lected by the late Lt^Oolonel Wedderburn, of the 42nd High- 
landers (circa 1847). Mr. Massiah’s description of this 
bird to me was quite sufficient to identify it even before I 
saw a specimen ; he likened it to a miniature Bartram’s 
Sandpiper, with pcnniliar markings under the wings, and he 
considered that individuals appeared annually on autumn 
migration in Barbados. Cory has hitherto only described it 
as ‘ accidental ’ in the West Indies, from the Island of Cuba. 

57. Nitmbnius HUDSONicrs (r..ath.). Crook- billed Curlew; 

Wooilcock. 

It arrives early in August, flying very often in pairs, but 
cjiiefly towards the middle of September. It is by no means 
so abundant a visitor as the next species,' N. borealis, I ob- 
tained, however, several examples during the autumn of, 
1888. 


58. NrMRNius BORBAi.is (Forst.). Chittering Curlew. 

Arrives about the end of August, but passes more fre- 
quently in September. The first I obtained in 1888 was on 
September 5, when immense numbers passed over 
the island, though comparatively few alighted. The same 
day great flights of Golden Plover (Charadrhis dominicua) and 
Longlegs (Totaniia flavipes) arrh^ed ; I saw over a hundred 
of each of these species shot at one stand by a single gun. 

Ohs. I did not observe N. langiroatris, nor does it appear 
to be known to the sportsmen of Barbados, who Avoiild at 
once i»ecogni/.e it, if it occurred, by its great length of bill. 

59. Ardba HBRODiAB, Liiiu. Grey Gauldiug. 

This fine species is a regular autumn visitor, arriving in 
October and November in parties, sometimes con-sisting of from 
ten to twelve individuals. I shot a fine example at Chancery 
Lane on October 24, 1888; the outspread wings measured 
seventy inches from tip to tip. Dr. Manning, Mr. B. H. 
Belgrave, and other gentlemen sent me specimens during the 
autumn of 1888. 

60. Ardea rqrktta, Grael. White Gaulding. 

A rare visitor. I procured one at Grieme Hall swamp 
on July 4, 1888, an adult female, in beautiful plumage. 
It was alone at the time. 

61. Ardka virbbcbns, (Linn.)* Gaulding. 

Resident* and tolerably abundant in those places where 
any prot^e^ion is afford^. In the beautiful grounds of 
Oodrington College it breeds freely, nesting on tall trees ; 
it is there quite fearless, and the old birds come down from 
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their nests to the ornamental water in fiont of the bnilding. 
The nest is a frail structure of twigs; the number ofj'eggs 
two or three, of a pale green colour. This s]t>ecies is coinuion 
at Valentia swamp, where I have disturbed as many as 
a dozen from a single tree dt one time ; but in most parts of 
the island it is persecuted at all seasons, and consequently 
has become very wary, I found the breeding season to be in 
May, June, and July. 

62. PoRZANA Carolina (Linn.). Two-penny ('liick. 

Though this Rail nowadays goes by the name of Two- 
penny Chick, the bird describ^i by Hughes (17.50) under the 
same appellation was undoubtedly a Grebe. This Rail is 
a regular visitor to Barbados during the months of October 
and November. When flushed from a swamp and driven to 
seek refuge in a dry place, it has a habit of running into holes 
or poking its head under cover, and in this situation T have 
seen it captured by hand. 

63. Gallinula galeata (Licht.). Red-seal Coot. 

Resident. A few still lingered at Granne-Hall swamp in 
1888, from whence 1 obtained a nest with seven eggs in the 
month of July, when I fully identified the bird. It used to be 
plentiful at several spots in the island, particularly so at 
Valentia swamp and at a pond on the Three Houses estate, but 
it has been exterminated, I think, in those places. 

64. Ionornis martintca (Linn.). 

This Puride Gallinule must bo a rare and accidental visitor. 
I have a specimen shot by Dr. Manning in the autumn of 1887, 
and Lieutenant Venour, of the West India Regiment, informed 
me that he saw another captured in the same month and year 
by some boys with a dog, in the swamp below St. Ann’s Fort. 

65. FUIJCA AMERICANA, Gmel. White-seal Coot,^ 

Resident. A few still lingered at Grfleme-Hall swamp as 
late as 1888, Avhence I procured an example in August. I am 
afraid it was one of the last of its race. Mr. A. M. McLean 
told me that twenty-five years ago he could remember both 
the Waterhen and Coot being abundant in the swamp. 
Mr. Silencer, the owner at that time, would notallow them to be 
molested and it was no uncommon occurrence to see twenty or 
thirty of both species swimming together on the open-water 
spaces in the swamp. The cutting down of the bush around 
Valentia swamp a few years ago banished them from tlier«\ 
The bird must soon be extinct as a resident in the island. 

66. Bbrnicla brbnta. (Pallas.). 

I think I am fully justified in including the Brent Goose 
as having certainly visited Barbados on one occasion. My 
authority is Mr. J. P. Massiah, J.P., who shot the bird in 
question at Chancery Lane on November 15, 1876. 

His accurate description leaves no doubt on my mind that the 
bird was of this species. During an experience of over thirty years 
Mr. Massiah has never seen but this one Wild Goose in Barba* 
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do8, nor could I hear from any other source of Wild (jeesC 
having been seen or obtained, except in this single instance, 

07. Dkndro<?ygna viouata (Linn.). 

A flock of twenty-seven of these Ijeantiful Ducks appeareil 
in Orfeme Hall swamp in September 18S7 ; one that was slightly 
woiinded was taken alive to Dr. Manning, who placed it in 
his aviary ; a year subsequently I saw it alive and well. Cory 
records this species in the West Indies as only from Cuba, and 
there introduced. 

68. Qubrquedula discors (Linn,), Blue-winged Teal. 

An annual visitor in considerable numbers, generally arriv- 
ing about the first week in October, and continuing to do so 
at intervals till Christmas. I shot several examples. 

09. Spatui.a clypeata (Linn.). Spoonbill. 

An annual vistor in small numbers during the months of 
October and November. I have examples procured at Chan- 
cery Lane. 

70. Erismatura rubida (Wils.). 

A male shot in the swamp at Chancery Lane on 
September 13, 1888, by Mr. W. Pearson is now in my 
collection. Another was obtained by Mr. I. Tinling at the 
same place in the fall of 1887. It is a rare straggler to the 
Island. The diving poAvera of this Duck are remarkable. 
The beautiful shade of cobalt-blue which suffuses the upper 
mandible of the adult male bird fades very soon after death. 
The stouiach of the bird shot by Mr. Pearson was full of 
grass-seeds. 

71. Frbgata AquiBA (Linn.). Cobbler. 

The local name given I have heard applied to the Frigate- 
bird in Bar^dos. It is included by Schomburgk in his list, 
and I have myself seen it floating over the island and passing 
at a great height. Mr. Massiah shot one some years ago 
at Chancery Lane. 

72. Pblbcanus fuscus (Linn.). Pelecan. 

An irregular visitor, but sometimes, as in 1886 and 1887, 
appearing in flocks of hundreds. I saw two or three in the 
island during 1888. Lieutenant R. E. Stuart, R. A., fired at one 
near Needham's Point on October, 27 1888. The P^re dii 
Tertre, in his Natural History of the Antilles (Vol, il, p. 271), 
mentions that a great mortality occurred amongst these birds 
in the year 1656 during the month of September, and that 
the shores of the islands of St. Lucia, St. Vincent, Bequia, and 
the Grenadines, were streAva with their dead bodies. 

-g f Sola sola (Linn.) . 

^’VStTLA PISCATOB (Linn.). Booby. 

I have seen Boobies outside Carlisle Bay, but as 1 was 
unable to obtain a specimen for identification, I cannot say to 
which of these species they belonged ; probably both occur. 
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Sohomburgk iududes both of them in his list. The shores of 
the island do not seem to attract many sea-birds. 1 hardly ever 
saw one close in-shore ; bnt the tisliermen told me that when 
out flying-fish catching, they are often surrounded by crowds 
of Gulls, Boobies, Frigates, and Petrels, when from ten to 
twenty miles from Barbados. Any resident interested in 
adding to our knowledge of the ornitliology of Barbados slumld 
instruct the fisheimeu to bring in s])ecimens of the bird.^ they 
meet with, and I am sure the list would be consid(.*rably 
increased by so doing, or, better still, if lie had the fortitude, ht* 
should accompany the tishermen in their boats. 

74, Phaeton .OTiiKRKis (Linn.). 

.1 have seen Tropic-birds when entering and leaving Carlisle 
Bay on board the mail steamers: not having obtained an 
example I cannot state that this is the s[)eeies with absolute 
certainty, but as it is the one which resides and breeds in the 
island of Grenada, in all probability it extends its lliglit to 
Barbadian waters. A Tropic-bird was captureil after a gah^ in 
1877 near Chancery Lane, but was not preserved. 

75. LaRUS ATRK.ILLA, Lillll. 

• An occasional visitor. I liave i\ sfiecimeii shot by 
Dr. Manning in the summer of 1S87, and another shot on 
July 24, 1888, was brought to me in the llcsli. As this bird is 
numerous, and breeds around the island of Grenada, it is som(‘- 
what singular that they so seldom visit Barbados, but this 
island apparently offers few attractions to sea-birds. 

T’O. Sterna anuluja, Montagu. 

I have a specimen of this Tern shot by Mr. Chaste at (i!*a*mo 
Hall swamp on October (1, 1888, and anotlier iirocuretl at the 
same place on the following day. 

7*7. Sterna antillarum (Less.). 

Obtained at Chancery Lane by Mr. Massiah on Sejitember 
8, 1888, and another by Dr. Manning on October 17. 

78 . 11 YDKOCHELIDON r.ErcOl»TERA (Scllill/.). 

I obtained at Chancery Lane on Octobm* 21, 1888, an 
immature example of a Black Tern, which I took to b<‘ 
/f, larifonnis (Linn.), but on submitting it to Mr. Howard 
Saunders he came to the conclusion that it is a White- winged 
Black tern. This species is of Very rare occurrence in \ortli 
America, only one having been hitherto obtained on lira I 
contiheut ; it is an addition to the fauna of tlie West Judies. 

70. Hydbochelidon HYBRii>A (Pallas). 

In the fourth edition of Yarrell’s British Birofs (V^)l. iii., j). 
529), the editor, Mr. Howard Saunders, states that a mounted 
specimen, marked as obtained in Barbados, is in the British 
Museum, pre.sented by Sir R. Schoinburgk, who, liowev^er, did 
not include it in liis list of the birUc of that island. 

80. Stercorakius crepidatus (Gmel.) . 

An example of this species was brought to me alive on 
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July 10, 1888. I recorded the circumstance^^ in The Zoologist 
for 1888, p. 850. 

81. PCJPFINUS AUDUBONi, Pinsch. 

A short notice of the breeding of this species has already 
been contributed to this Journal (vide ‘ The Ibis,’ 1888, p. 60). 
It may be considered as a resident species, for on visiting the 
Bird-Rock in October several were captured in holes. It bred in 
considerable numbers this year, and the eggs were deeply 
incubated by the end- of March. 

82. PODICBPS DOMINIC^US (Lath.) . 

Schomburgk includes this species in his list of the Birds of 
Barbados. Undoubtedly one species of Grebe, if not more, visits 
the island in autumn and winter. I did not procure a specimen 
but the description given me of a bird seen at Chancery Lane 
in 1887 undoubtedly referred to a Grebe. 


[Note added. —In Colonel Feilden’s letter quoted at the 
head of this article, reference is made to the introduction into 
Barbados of the Pied Vavreau or the Mocking Bird of Grenada 
(Mimtis gilvue). Several specimens of this bird were obtained 
by Dr. Morris in May 1901 through the kind co-operation of 
Mr. William Broadway, the Curator of the Botanic Station at 
Grenada. In May 1902 a pair of these birds was nesting in an 
evergreen tree (Ficus) near the Garrison and another pair is 
seen in the neighbourhood of Chelston. 

The Grass Canary referred to is common in some parts 
of the parish of St. Philip especially near the Crane. This bird 
is regarded as a recent introduction but so far its name has 
not been ascertained. In October 1902 a specimen of the Rice 
Bunting, No. 15 of Colonel Feilden’s list (Dolichonyx oryzirorvs), 
and of No. 02, (Porzana Carolina) the Two-penny Chick were 
received by the Departmeiit from Mr. W. Lambert Phillips, 
the Treasurer of Barbados. On December 17 last Dr. Morris 
obtained from Captain Leukten of the s.s. Dahome a hnespecimen 
of the Tropic-bird (Phaeton wtherens). This was found on 
board with a broken wing during a severe thunderstorm 
between Barbado.s and St. Vincent. It lived for several day® 
and fed greedily, but unfortunately it was ac^ciden tally killed at 
Grenada.] 



ADDITIONAL NOTES ON WEST INDIAN 
FODDERS. 

BY THB HON*HLB FRANCIS WATTS, B.S , 

Government Analytical and Agricnltiiral Chemist foi* the 
~ . Leeward Islands. 

In the Kew J^xdletin No. 05, November ISO*!, pages 378-87, 
there is an interesting paper on Tropical Fodder grasses, 
continued in .No. 105, September 1805,- , pages 200-11. These 
articles were followed by some notes by myself in* Nos. 118-1 H, 
May and .Tune 1806, pages 115-18, containing analyses oT 
Barbados sour-grass {Andropogon pertimiH), ChloriH barhnta. 
Cent per Cent grass {Panumm profit ra(nm\ Rice grass (Panicum 
colmwm), and of Hay gi.iss (Andropognn cnricoHVft). 

The following analyses and notes are put forward as an 
extension of these articles and may prove of interest to ' West 
Indian stock owners. 

j 

GUINRA GRASS. d> 

Panicuru tnaxinuun^ Jacq. (P. jninentorum, Pcr^.) 

The material analysed was cut when in ftoWer,'wlth the 
seed beginning to set. After sun drying, the .results obtained 
were : — 


Hay 

20*0 



Loss Water 

71*0 




lOOO 



Upon analysis the hay n 

^as foil ml to eon tain : 


Water 


1310 ... 

.. KM-liO) 

Fat 


•70 ... 

( 1*84) 

Protein (crude)* 


1*11 ... 

.. < 7*62) 

Carbohydrates 


38*05 ... 

.. (41*98>, 

Fibre 


34*07 ... 

.. <27^0ir 

Ash ... 


9*58 ... 

< 7*751 


lOO’OO 

♦True protein 2 ’62 

Albuminoid ratio on crude protein ... 0*7 

., true „ 15*2 


(1> Ke^v Bulletin No. 5, Novemlwr 1894, p. 882, contains a naeful note on 
this grass. 

t An analysis. No. 1163 recorded in U.S. Department of Agriculture Bul- 
letin No. 11 ; Analyses of American Feeding Stufs, p. 71. 
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From the ebove data the composition of the fresh grass is 
calculated as follows 


Water 

74-91 

Fat 

•20 

Protelu (crude)* 

1-20 

Carbohydrates 

11-08 

Fibre 

9*88 

Aflh 

2*78 


*00-00 

True protein 

•70 


PARA GRASS. 

Panioum mutimmi. 

On drying this grass yielded: — 

Hay 30 

I^8R« Water 70 

100 

The analysis of the hay resulted as follows 


Water 9*72 

Pat -67 

Pmtein (crude)* 4*55 

Carbohydrates 46’16 

Fibre 3207 

Ash 6-83 

100-00 

*True protein 3*24 

Albuminoid ratio on crude protein ... 10*5 

„ M true protein ... 14*8 


Fi*om these data the com|K>sition of the fresh grass is 
found to be 


Water 

... 72-92 

Fat 

•20 

Protein (crude)* 

1-86 

Carbohydrates 

18-85 

Fibre 

9-62 

Ash 

2-05 


100-00 

*True protein 

•97 


W A good desorlDtion fuid history of this grass Is giren la BuUtHn 
No. W, November ISM, p. 8B4. 
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BBfD GRASS, (SMUT, TUSSOCK, WIRE, OR PARAMATTA GRASS), 
Spw'obol HS indie ns. 

This grass occupies large tracts of waste land iu Antigua 
aud is one of the chief causes of destructive pasture fires. Its 
long, dry flower spikes, which persist after the seed has falleo, 
are unpalatable to stock and reiuain uneaten, covering large 
areas which thus present most unpromising grazing grounds* 
To remedy this state of things it has been a common practice to 
set fii*e to the i>astui'e and destroy the old dry grass, whereui>on 
a fresh growth of succulent herbage makes its appearance soon 
afterwards. The young succulent shoots are readily eaten by 
stock, hence this grass has a distinct value if properly treated. 
Doubtless it would be better if this grass were closely grazed or 
cut as the flow'er spikes made their appearance, so as to avoid 
the formation of the old, dry, tough flower stalks which now 
render useless so large an area of the Antigua pastures. 

This grass is regarded as a fodder of some value in many 
other parts of the world, and as it grows on heavy clay lands, 
and uix)n poor soils where other and better grasses will not 
flourish, it might be worth while to give it more attention as 
an agent for improving heavy clay imstiire lands. In some 
parts of Antigua this grass is being displaced naturally by 
Hay gmss (Andropogon carlcosus)^ and as the latter is readily 
eaten by stock, even after it has flowered and dried, this 
constitutes a natural improvement of some consequence. 

Duthie^ includes S}X>robolu8 indicus in his list of first-class 
fodder grasses and states : “ ‘ It is found on clay soils, and is used 
as fodder when young. In Australia it is valued as an excellent 
Ijasture grass for alluvial soils; it stands drought well and is 
gre^ily eaten by stock. In the United States this grass, which 
is known there under the name of “ Smut” grass, is of consider- 
able value for grazing purposes if frequently cut or grazed 
down, but if allowed to i*emain untouched long, cattle and 
horses will not eat it unless very hungry, as it becomes tough 
and unpalatable.’ Mr. J. N. Brashear of Port Gibson, Miss., 
quoted by Dr. Vasey, remarks in reference to this species ; ‘ It is 
common all over our imsture lands, and is very hardy, standing 
any sort of weather. It grows well on almost any kind of soil, 
but does best on rich, moist bottom land. Jt is not used to 
any considerable extent for hay, but it makes splendid feed 
if cut while young. It will yieltl about li tons per acre. 
It makes a splendid pasture plant, and that is what we gener- 
ally use it for. Stock are generally fond of it until it goes to 
seed, and they sometimes use it when dry in winter.’ 


(3) Barber. ‘ Notes on Antiguu grasses’. >iiipphinenf 1o Leeward Inland s 
Gaz^tte^ Sept. IdM. 

Duthle. ‘ Fodder Gtxisnes of Xortheeu / ndUt. 

<4) Barber. ‘ Notes on Antigua Grasses.* Supplement to Leeward Idands 
Gazette, Sept. 1394. Watts. Kew BuUethi 1806. p. HO, Indian BnJhtin, 

Vol, I., p. 4l4. 

(5) The Fodder graseen of Northern India, p, 7*A 

(6) Loc. elf. p. 49. 
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. The sample analysed was cut 
yielded 

when in 

full flower;) 

Hay 41*5 



Loss Water ... 58*5 



100*0 


' 

The hay contained 



Water 

10*73 ... 

... (I4*30)t. 

Pat 

•01 ... 

... 

Protein (crude)* ... 

8*37 ... 

... (10*551 

Carbohydrates 

40*11 ... 

(41*281 

Fibre 

32*70 ... 

. . . (22*00) 

Ash 

7*42 .. 

( 0 * 03 ) 

i 

100*00 


."True protein 

6-31 



Albuminoid ratio on ciudo protein 5'0 
,, „ true . „ fi-6 


From thiis tiie (‘oniposition of the fresli grass is 


I 


'hi. 


Water 

6202 ... 

... ( 74 * 02 ): 

Fat 

*25 . . . 

... ( 1 * 24 ) 

Protein (crude)* . 

3*47 ... 

... ( 3 * 14 ) 

Carbohydrates 

10*«5 ... 

... ( 14 * 30 ) 

Fibre . .. 

1380 ... 

.. ( 5 * 20 ) 

Ash ... ... 

. *' 3*08 ... 

... < 2 * 01 ) 

* protein 

. 100*00 

‘2*82 



. Tills which reve^ils a remarkably close albiiujiiioid 

ratio, iiiciicatHH . that the grass is one of great value if properly 
treated, T)i^r^ to be good reason to suppose that great 

improvement ipay be effected in those Antigua pastures where 
this grass is al^pndant. It should be cut and made into hay as 
soon spike is fully developed but before the seed 

Jiaa fallen, ^o^dry flower stalks should, be allowed to remain. 
{The practice of.burning is a clumsy and wasteful expedient to 
perform an operation which is worth carrying out with greater 
.ean^^oaud skill.;' It would seem that we have a good grass 
prao^cally \yas^t^d for want of knowledge how to deal with it. 


‘ t Ke. 4169, x^pided du U,S. Department of Ag'rUmUare 

Bulletin No, ll f AvMy^t^ of AvUn^ican Fttdiny p. 7I.‘ c , \ 

t Aiv analysis, 40?. recorded in IT.B. Department of Agrlcultui$ Bnlie- 
tin No. a ; Amolyaea of Fttding p. 69.- ' * 
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HAY GRASS. <7) 

Andropogon caricosun. 

Attention has already been drawn to this grass which is 
rapidly spreading in Antigna. invading spots previously occu- 
pied by Bed grass (Sporobolua iiidicua) whereby a natural 
improvement in the pastures is taking place. It is an East Indian 
grass, introduced in some unknown manner into Antigua, 
where it appears to have found a congenial home. 

This grass stiinds in striking contrast to Bed grass (Sporo- 
bolus indicHs) and some others, in that stock will eat it after it 
has flowered and dried on the pasture, a fact which gives it 
additional value ; for in this condition it may be cut and fed to 
the animals. 

In order to compare the dry grass in this condition with 
the grass cut during the early stages of the flowering period, 
a sample of dry grass was collected and analysed. The result is 
as follows. The analysis of hay from fresh grass is reproduced 
from the Keiv BulUtin 1890. p. 117, f(U* comparison. 


Water 

Fat 

Protein (crude)* 
Carbohydrates ... 

Fibre 

Ash 


*^True protein 
Albuminoid ratio on crude 
true 

l^'rom this it ap[)ears that the old grass allbrds a very fair 
fodder, though not so good as the grass early in the flowering 
period: the greatest difference lies in the diminished protein 
in the old grass with consequently a wider albuminoid ratio. 


Dried grass. 

Hay. 

vat young 

1M4 

12*11 

•07 

•82 

2U 

4-79 

48-28 

88-01 

88-47 

84*57 

9-85 

9-07 

10000 

100-00 



1-81 

•2-81 

l)roteiii 21*0 

8*5 

21-4 

1 1*8 


C.UINKA COHN. 

So rghina v idga re. 

Green fodder, cut from ratoous. Owing to its .succulent 
character, this was dried artificially at a gentle heat and gave 
Hay ... 20 

Loss = Water ... 80 

100 


<7) Barber. * Notes on Antigua Grabscb/ Supplement Leewu rd I$land^ 
Gazette, Sepr, 1804. 

Wntte. Kew Bulletin 1806, p. UO, We&i Indkm Bulletin Vol. 1, p, 
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The comi> 08 itioti of the hay was 

Water 11-48 

Pat 1-44 

Protein (crude)* ^*00 

Carbobydi-ates 15*98 

Fibre 25*02 

Ash 8i8 


100-00 

•True protein 7*85 

Albuminoid i-atio on crude pi*otein 0*2 

„ „ true „ 0-7 


Whence the composition of the fresh fodder ^\as 


Water 82*28 

Fat -29 

Protein (crude) )*60 

Carbohj'd rates ... 9*20 

Fibre 5*00 

Ash 1-63 


100*00 


^Tnie protein .. „ 1*47 


SiylomntheB jyi^ovumbens* 

This little leguminous plant is* common in Antiguat uiK>n 
soils derived from the limestone, and is an important constitu- 
ent of the pastures of the limestone area. It forms an excellent 
low- bite for sheep. It is of a .seasonal character, being abundant 
in the pastures from about July to January, after which it is 
not conspicuous. 

The sample analysed was cut when in Mower and fruit and 
yielded 

Hay .. ... 89 

Loss » Water ... 01 

100 

The analysis of the hay afforded the following Mgures ; — 


Water 

... 

11-94 

Fat 


•73 

Protein (crude)* 

... 

18-32 

Carbohydrates 

... 

38-05 

Fibi*e 

... 

30-87 

Ash 

... 

7-67 



100-00 

•True protein ... 

... 

o-so 


t It also occurs in St* Vincent, Grenada and Barbados. In Grenada it is 
known os ^clover.* In Barbados it Is very common on waste lands, and ia 
Hometlmcs coUed * small creeping trefoil.'*' (Ed. W.LB.] 
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Albumiuoid ratio on crude protein 2'8 
>1 „ Tnie „ 3*W 

Whence the conipoaition of the fresh fodder whs 


Water 

65-6t5 

Fat 

■29 

Protein (crude)' 

5-lV 

Carbohydrates 

14'U7 

Fibre 

11-81 

Ashr 

‘2-95 


100-00 

*TiTie protein 

8-74 


Tlie relatively high proixirtioii of the protein indicates 
that it is a useful fodder comparable with lucerne, its value 
is also indicated by the fact that the albuminoid ratio is closer 
than that of most other green fodders, that of lueerne being 
about 8*1 when calculated on the crude protein. 


SUCiAR-l^VNK TOPS. 

These constitute the most important of all fodders in the 
sugar-producing colonies. During crop time they arc given to 
the animals in a fresh condition and arc excellent fodder. 
Towards the close of the crop season considerable (piantities of 
these tops are made into a rough kind of hay by partial drying 
followed by .stacking in ricks or ‘top lu'aps/ as they are locally 
called. 

As a good deal of fei'iiieiitation goCvS on in these ricks oi* 
heaps, amounting in badly packed lieaps to actual decay, it lias 
been suggested that perhaps cane tops thus preserved are very 
imperfect fodder, that the method is accompanied by great 
waste, and that it would be preferable to make ensilage. 

In order to have data for a discussion of tlie points thus 
raised, analyses were made of two lots of tops from top heaps, 
the first lot consisting of selected lops representing the result 
of careful packing and successful preservation, the other lot 
being unseleete<l and taken at random. In these latter the butts 
had decayed to some extent. hW comparison an analysis was 
made of fresh toi)s. 


COMPARATIVE C!OMI^>SITIOX OF CANE TOPS FROM TOP HKAJ», 

AND FRESH TOPS. 


I^eaves. 


Sd fried. 


Ordinary, Fresh To^jh, 


Water 

18-81 

cc ^ 

11-88 

*•5 . 

03 , - 

1 l-oi 

Fat 

Protein (crude) * 

•46 

2-71 

0 kf? ^ 

•58 

8-08 

P O . 

c 

•21 

112 

Carbohydmtes 

85-88 


41-81 

► X 

C 

l*2'o0 ■ 

Fibre 

28-04 

28-20 

e-70 

Ash 

5-72 


7*07 


l-Ol 







True protein ... 

2-48 


2-92 


•88 


goi' . 


» $ 





Selected, 


Butts. 

Water 

Fat 

Protein (crude)* 

Carbohydrates 

Fibre 

Ash 


Ordinary. Freeh Tops. 




100 00 

100-00 

100-00 

•True Protein 

•74 

•64 

•18 

Composition of Whole Tops. 



Selected, 

Ordhuiry, 

Fresh Tops. 

Water 

23*83 

17*60 

68-41 

Fat 

*58 

•69 

•26 

Protein (erude)4 3*81 

3*89 

1-35 

Cai'boh yd rates 

39 00 

1506 

16-62 

Fibre 

23 87 

24*92 

11-12 

Ash 

0*22 

7*84 

2-23 


10000 

10000 

100*09 

t True jirotein 

3 17 

3-50 

1*00 

Albuminoid 




ratio on crude 




protein 

Albuminoid 

10-8 

12*0 

12 8 

ratio on true 
jirotein 

r2-9 

13*1 

15*8 


For closei comparison it is preferable to calculate the 
results on the dry substance (t.e. water-free.) We then obtain : 

WATEH-FllKK COMCOMTION OF CANK WATKJt FHKK COMrOSlTIOX 
TOPS FROM TOP HEAP. OF FRESH TOJ'b. 



Schetid, 

Ordinary, 


Fat 

•76 

*84 

•82 

Protein (crude) 

5-01 

4*72 

4*26 

Carbohydrates 

52*11 

54*60 

52*67 

Fibre 

33*96 

30*24 

35*20 

Ash 

8*16 

0-51 

7*05 


100;00 

100-(W 

wo-oo 

True protein ... 

4-16 

4-82 

8-+7 


The differences ai*e small and indicate that the cane tops 
may be preserved sattsfactorily in this manner. 

Olio factor, howeyer» requires to be taken into considera- 
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;tion, and that is the palatability. Should the changes which 
take place during the drying and storing in the manner under 
discussion • render the fodder unpalatable, or repugnant, to 
animals, it is clear that the process is not to be reconiniended. 
This, however, docs not appear to be the case, or to a small 
extent only, for cattle readily eat the tops tlius preservt^d, 
particularly when cut into chaff and sprinkled over with 
molasses, to replace the sugar lost by fermentation. 

Under the eircnmstancos of the sugar industry of the 
Leeward Islands there is no difiicailty in saving a very large 
quantity of useful fodder. In order to preserve the cane tops 
it is necessary that they be allowed to clry on the cane flelds 
until they have formed a rough sort of hay ; they are then tied 
in bundles and closely packed in ricks or heaps, some skill 
being requisite in order to pack them siilficiently i.'losoly. This 
fodder has considerable value and warrants the expenditure of 
some cure in providing an adequate snj)p]y for the stock 
of a sugar estate in tlie period between the crop seasons. 

Under these circumstances there does not seem to be any 
great indiiceniont to convert cane tops into ensilage, whatever 
may be the position Avitli regard to ensilage with other fodders. 

In a tropical country it api)ears reasonable to suppose, that 
it will be more economical to preserve fodder in the form of hay 
rather than in the form of ensilage. The practice of making 
ensilage offers to the farmer of rainy districts in temperate 
climates a means of saving a fodder crop which runs a risk of 
being ruined in an attem))t to make liay. In the Wvst Indies, 
ill most places there is little diiliciilty in making hay, and 
consequently little motive in making ensilage. 1 attach siuall 
importance to the arguments based u))on the inerensed digesti- 
bility of ensilage, for this at present is a matter oi con.joctui*e. ^ 
Moreover, even if the digestibility of tlie foddei- is increased by 
five per cent., it is probable that it will be found an easier matter 
to give the animals five i)cr cent, more hay than to incur the 
expense of buiUling and working a silo. 

Of course there may be corbaiu rainy districts where it 
may be necessary to make ensilage rather than hay, and there 
may be certain succulent crops which it may be preferable to 
convert into ensilage but, looking at the question broadly, it is 
safe to assert that, in a moderately dry tropical country hay 
making is preferable to eii.silage. In support of this view I 
may quote Dr. J. A. Voelcker (liepori on the Improveuient of 
Indian Agriculture, p. 187) : ‘ I have gone at some length into 
the silage question becau.se I cliffer entirely from the opinions 
of one of my predecessors, to the effect that India is the great 
field for the development of ensilage. That it is the field for 
hay making 1 am mucli more ready to think. AV'itli a sun and 
climate such as exist ov^r the greater part of India, I caiiiipt 
see how it could well be otherwise. Hay requires no maktng, 
for it makes itself. Silage, I reiieat, will only be u.seinl Wlieh, 
by means of it, can be sav^ what would otherwise be losfi* 


* (8) Sdi Whitman & Hall, Bulletin No. 77, U.S.A. Department of AgriouJ* 
ture* The Digestibility of American Feeding Stvffd. 




It is perhaps almost a matter of misfortune that in some 
districts fodder is at times so abundant as to give the planter 
little concern, or even to occasion trouble in the form of invad* 
ing weeds, w’hile in a period of drought it becomes so scarce 
that animals may die for want of it. This superabundance at 
times leads to etii*elessness and disregard* for the future : little 
or no hay is made beyond the ‘ top-heaps’ above mentioned. 

I believe that the introduction of a system of hay making 
would result in better pastures, better cattle, and increased 
wealtli in the country. 


Nulc.—( -rude protein is the total uiti'ogeii uiultipiicd by 6*^. True protein 
wan detcrinine<i by Stutter’s process. 

Albuniinoid 


THE OLIMATOLO(JY OP ANTIGUA. 

Mr. W. H. Alexander of the United States Weather Bureau 
Service uiulertook a review of the climatological data collected 
at the Government I^aboratory, Antigua. His results are pub- 
lished ill the Monthly Weather Review^ the official organ of the 
Weather Bureau of the United St(\tns Department of Agricul- 
ture, for April 1901, pages 105-7. 

Mr. H. H. Kimball of the same service discussed the obser- 
vations in detail in uu article 'On the Seasonal Variations 
in the Climate of Antigua, West Indies,’ in tlie same volume 
of the Monthly Weather Iievien\ pages 108-73, with interest- 
ing tables showing the various meteorological conditions for 
each mouth of the year for the period 1890-1900. 

It is desirable to place on recoitl, for the convenience of the 
i^eaders of the West Indian Bulletin^ the salient points of the 
papers referreil to. The following extra<*ts are thei'efore repro- 
duced : — 


THE CLIMATOLOGY OF ANTIGUA. 

*The island of Antigua lies to tlie eastward of St. Kitt’s in 
latitude 17“ 5' north, longitude 61“ 50' west. It contains an 
area of 108 square miles and is circular in form, being some 70 
miles in circunifei*ence. The coasts are indented by numerous 
bays, and being high and rocky, are quite dangerous to naviga- 
tion. Tlie surface of the island is level, in the main; the 
highest * point, McNisli Mountain, is only 2,200 feet above sea 
levd. The hills are probably less than 1,500 feet in elevation. 
Owfog to a light minfall the elevated poiiiloiis of the island are 
not clothed with that luxuriant topical vegetation to be seen 
in other of the Leeward Islands such as St. KitFs, Montserrat, 
and Dominica, but presents to the eye a rather desolate, 
uninviting appeamnee. The valleys, however, stand: in marked 
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contrast to the hills, being arrayed in all the beauty and vernal 
richness of a tropical climate. There are no rivers, and biit 
few springs, and these brackish. The people aT*e dei^endent 
upon rainfall for a water supply, and have in former times 
suffered great loss and inconvenience from droughts. About 
one*third of the laud is suitable for agricultural purposes. 

* As ragards its geological structure, and in accordance 
with the character of its surface, it may be divided into three 
portions. In these three divisions marked contrasts are 
exhibited in their geological relations. On one side, the west- 
ern, the rocks are of an igneous character, denoting violent 
action, akin to volcanic, but without actual eruption: on the 
other side, the eastern, the character of the rocks is totally 
different, being chiefly calcareous, freestone and limestone ; in 
the middle space, which is a plain, bordered on both sides by 
hills, both kinds of action may be said to be exhibited, the 
former in the indurated clays and sllicious cherts, the latter in 
the numerous iietrifactions (wood and coral) imbedded in the 
soil. 

‘ The soils of the island are not less varied tlian its rocks : 
stiff clays may be considered as predominating in the western 
division, lighter ones and calcareous marls in the eastern and 
middle. These are generally productive, especially the marls, 
of extraordinary fertility. (C. A. Harris.) 

‘ The climate of Antigua for a tropical one is decidedly 
healthful, and excepting for the hot months is most agreeable. 
The remarkable dryness of the atmosphere renders it highly 
favourable for people subject to chest diseases, which are almost 
unknown among Antiguans. The prevailing diseases of the 
island are confined almost entirely to the blacks and may be 
attributed to uncleanly habits, bad diet, and neglect. 

‘St. John’s, the principal town of the island, has a popula- 
tion of about 9,500, and is situated upon the north-west coast. 
The town covers an area of 150 acres of land and is built upon 
a slight declivity toward the sea. ft is not only the seat of the 
island government but of the general governmcnit of the 
Leeward Islands as well. The population of the island in 1881 
was 84,964, and the probabilities are that the present popula- 
tion differs very little from that figure. 

‘ The agriculturist is mainly engaged in the cultivation of 
the sugar-cane from which he obtains sugar, molasses and nun. 
The average crop is about 12,000 hogsheads. The soil is very 
suitable for the growing of canes, which live and thrive even 
under the most adverse circumstances. The labourers, when 
they can get the ground, cultivate for their own use small crops 
of yams, potatos, Guinea corn, etc. The wages of a field labourer 
vary to some extent, but generally are between 1 6 and 20 cents 
per day for a man ; for. a woman 12 to 16 cents per day is the 
usual pay. Domestic servants are paid $4 to $8 per month for 
a man, and $2.40 to $4.80 for a woman. Mechanics get from 86 to 
48 cents per day. On account of the low>wages and the limited 
demand for latourers, especially field labourers, there has been 
a steady emigration from the island of late years. 

‘For more than ten years Mr. Francis Watts, Chemist and 



Government Aiialynt for the Leeward Islands^ has kept i^t 
Antigun, in connexion with his other work^ a complete seri^bf 
meteorological records and lias now kindly placed the same at 
my disposal.::. Mr. Watts being not only a scientific man but 
a close student of meteorology as well, has furnished the 
climatologist with material of more than ordinary value. The 
data were compiled by Mr, Watts himself or under his immediate 
supervision. T have worked the records into the accompanying 
tables. 

‘The data bearing upon the rainfall of Antigua are very 
complete nnd, to me, at least, very interesting. A careful 
study of the accompanying tables will reveal to the thought- 
ful many interesting points. Slight discrepancies in the 
means of the vari ous tables may appear, but these were 
.unavoidable, being the result of the various combinations and 
methods employed in obtaining the means, some of which 
were (computed by Mr. Watts and some by myself. These 
differences, however, are immaterial in this connexion. The 
means of Table 1 II. are, perhaps, slightly too great. for the reason 
that the period is not only sliort (twelve years), but contains 
the phenomenally wet year of 1889, when the mean for the 
island was about (K) per cent, above the normal. 

‘ Referring to Table V., we find that of the twenty-six years 
there represented thirteen were below the normal and thirteen 
were above. The maximum deficiency, 17 22 inches, occurred in 
1875, and the maximum excess, 27*59 inches, in 1889. Then 
too, I cannot refi-aiu from inviting attention to the secular 
means in Table III. which shows a peculiar variation in the 
monthly averages beginning with May and concluding with 
December, while the departures in Table IV. reveal in a con- 
spicuous manner the period of large and small departures. 
For instance, tlie six years from 1876 to 1881 show very slight 
departures frojn the normal, but for the two following years 
1882 and 1883, the departure.s are very large, one above and 
one below the normal. Then comes another pei'iod of five j^ears 
of nearly normal rainfall, followed again by two years of 
abnormally large depaitures, one above and one below the 
normal, and so on. 

* Taking 12,000 hogsheads of sugar as an average crop, and 
40*00 inches of rain ns the average fall, it w'ould appear that for 
each inch of rain that falls the island prodiices 261 hogsheads of 
sugar. 

* ♦ * # 

SEASONAL VARIATION& IN THE CLIMATE OF 
ANTIGUA. 

* In the case of a tropical oceanic climate like that of Antigua 
where the variations from year to year, unlike those of the higher 
latitudes, are extremely email, excepting perhaps the variations 
in the rainfall, the changes from month to month* or from 
season to season, are of the greater interest. (See Table IV). 

. . ^The monthly averages of pressure show a maximum in 
February and a^idn in June and July, with a decided minimum 
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in October and November ; the summer maximum is much more 
pronounced than at other West Indian stations. The winter 
maximum is easily explained by the southward movement at 
this season of the belt of high pressure encircling the globe 
north of the equator ; the summer maximum may be attributed 
to the building up of the area of high pressure over the 
Atlantic which reaches a maximum in July. The principal 
minimum of the year occurs a month later than in Havana, 
and is attributable to the combined effect of the northward 
movement of the liigli pressure belt, and the contraction of the 
Atlantic high pressure area. 

‘It is interesting to notice that the average daily wind 
movement follows much the same law as »he average monthly 
pressure, showing a decided maximum in June and July, and 
a decided minimum in October. Tlui wiml direction data is not 
of a character that enables us to study elianges of direetion 
from season to season, since the prevailing dirc(*tion only is 
given, that is the direction obsei ved the greatest number of 
times during the month, and this is almost always from the 
east. We notice, however, that north-easterly winds prevail 
le.s8 frequently in summer than in winter, and therefore infer 
that the prevailing easterlies, in a latitude where wc would 
naturally expect north-easterlies, are due to the anticy clonic 
circulation about the Atlantic higli to th(‘ east of Antigua. 
While the full observations of wind dire<*tion fur Antigua 
would no doubt show the same strong north-easterly component 
observed at other West Indian stations, it must be admitted 
that the influence of tlie Atlantic high pressure^ area on both 
the atmospheric jiressnre and th<' winds of Antigua is very 
marked. 

* The monthly averages of tempejatuni vary less than 3 
from the annual average. February is the coldest month and 
August the warmest, but the liighest t(*mperaturcs do not 
o(fcur till September and October. Similarly, tlie minimum 
monthly rainfall for the whole islaiul occurs in February, and 
the maximum in September 

The data ‘ emphasize the importan(*e of [iroper exfiosure 
of instruments, if records of value in the study of the 
climatology of a place are to be obtained. The increase of 
nearly S'* in the annual mean minimum thermometer reading, 
due to a change of exposure in November 1S1)5, is as great as 
the differences in the average annual mean minimum tempera- 
tures for the different islands of the Windward group. Any 
error in recording the temi^eratiiro also enters into tlie relative 
humidity data, and a comparison between the climates of the 
different islands is thus made difficult.’ 



TABLE I. 

Monthlv Rainfall at St. John’s, Antigua, from April 1866 Tf> Dtoemhbr 1900, Inclusive. 
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TABLE I. — (Conclrided.) 

Monthly Rainfall at St. John’s, Antigua, from April 1866 to December 1900, Inclusive. 
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BeerinniD^ with April, 1890, the record was kept at the Govern 111 eiit Laboi*atory : before this date at the 
Public Library. 

Partly estimated, gauge blown over. 

The means ai‘e for the 34 years from 1807-1900, inclusive. 
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TABT^B 111. 

Monthly and Annual Average Rainfall (in inches and hundredths) on the Island of Antigua 

FOR a Period op Twelve Years 1888-1899, Inclusive. 
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TAMM 

Mbans for 11 Tbars * 


! 

‘ Jan. 

Feb. 



i 

Barometric pressure ... 0 aau. 

3010 

80*18 

30*10 

3006 

3 p.iu. 

30*03 

.30*06 

80*02 

80*02 

Means of 9 a.ni. and 8 p.m. pressure 

.30*06 

30*09 

80*06 

80-06 

Dry Thermometer ... 9 a.m. • 

78*3 

77*8 

79*1 

80-4 

» ... 3 p.ni. 1 

81*8 

81 .3 

82*1 

82*6 

Mean maximum Temperature 

88*7 

83*4 

84*0 

85-0 

,, Minimum „ 

70*2 

70*1 

70*5 

72*0 

,. TemperaturG (Max. + Min.) 2 

76*9 

70-8 

77*2 

78*4 

(lighest Temi^eratiire (absolute) v.. 

88 

89 

90 

02 

lAnvcHt ,. (absolute) ... 

61 

00 

1 

00 

60 

Wet Thermonieter ... 0 a.ni. 

71-7 

j 

i 70 5 

70-9 

72*6 

,, „ ... 3 p.ni. 

72-« 

1 

72*0 

78*5 

Dew Point ... ... 0 a.n]. 

07 

0.3 

66 

67 

,1 » ... ... 3 p.in. 

07 

6.3 

65 

67 

Relative Huiniility ... 0 a.m. 

78 

70 

67 

69 

„ „ ... 3 p.m. 

65 

61 

1 

61 

1 6.3 

1 

Average Daily Wind Movement ... 

194-2 

•207*5 

209*1 

1 205*4 

No.Jof days with ‘01 or more Ins. rain 

22-8 

17*5 

j 

16*1 

18*9 

No. of Thnnderstorms 

0-2 

i ® 

0*2 

. 0*2 

No. of Earthquakes 

0-8 

1 

0*4 

1 

1*3 

1 

1 0*8 


-* j^bstracted fromTal)Ie9 1-21 of Mr. KimbaU's article. 
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IV. 

(1890-1000.) 


May. 

June. 

July. 

T 

Aug. i 



Sept. 

[ ' ■ 

! Oct. 

Nov. 

Dec. 

Annual. 

30 07 

30-11 

80-10 

.3005 

30-04 

30-01 

.30-02 

30-07 

30-08 

30-02 30-00 

80*06 

3001 

29 98 

29 93 

29-94 

29-91) 

30-01 

30 04 

30-08 

30-08 

30-04 ; 

3001 

-29-97 

29 98 

1 

30-03 i 30 01 

82-3 

8.3-1 

83-1 

83*0 

88*7 

88*8 

81-1 

70S 

81-3 

880 

84*8 

85-2 

85-7 ; 

85*5 

81-7 

88*8 

82*0 

83*0 

85-9 

80-9 

87-2 

88*1 

88*2 

i«7.: 

! 

8r)‘<) 

85*0 

85-0 

73-7 

75-2 

77)1 

75*9 ! 

71-8 

‘ 71-2 

73-0 

71-5 

730 

79-8 

81-1 

81 -.3 

82-0 : 

! 

81*5 

80*9 

79 4 

78*2 

70-5 

90 

91 

92 

1 

92 i 

1 

98 

1 98 

92 

IK) 

93 

m 

09 

09 

70 i 

09 

07 

; 05 

08 

00 

71-8 

70*0 

70-2 

7<5*9 

77*2 

i 

; 70-8 . 

75-2 

78*5 

74-4 


70*1 

771 

77*0 i 

77-0 

1 70-7 , 

75-8 

71-4 

750 

70 

71 

72 

78 

78 

. 78 

71 

09 

70 

70 

71 

72 

72 

78 

72 

71 

09 

70 

71 

72 

73 

78 

75 

74 

75 


72 

08 

07 

00 

09 

70 

09 

71 

08 

07 

209-0 

i 

237-3 } 

2438 

214*8 :i58*4 

ino-H 

158*2 , 

180*9 , 

10()*9 

17-0 

20-1 ' 

23-7 i 

22-5 

21*0 

21*5 

28*2 

22*5 i 

242 

0-8 

2-4 ' 

1 

2-0 

k-5 

2*0 

3*2 

0*0 

0*2 1 

15*8 

O-.? 

0-5 1 

1 

0-.5 

1 

0-7 

0-9 

0*9 

0*5 1 

0*6 

7*4 j 
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TABLB V. 

Avbraoe: Rainfall on the Island of Antigcta for a Period 
OP Twenty-six Years, 1874-94, Inclusive. 


Year. 

Numbei 

of 

Station 

i Rainfall. 

ibepartnre 
! from the 
j normal. 

Inches. 

Incheis. 

1874 

1 

41 

81*16 

, 1 

- 14*84 i 

1875 

40 

28*78 

- 17*22 I 

1876 

86 

41*98 

- 4*02 i 

1877 

38 

49*05 

1 4* 8*05 1 

1878 

38 

47*11 - 

+ I'll 

1879 

52 

61*54 

+ 15*54 1 

1880 

46 

40*69 

+ 369 

1881 

44 

53*75 

+ 7*75 i 

1882 

■45 

83*04 

- 12*96 1 

1888 

56 

55*51 

-1- 951 ; 

1881 

56 

48*08 

- 2*02 1 

1885 

1 58 

43*39 

- 2*61 1 

1886 

55 

47*78 

+ 1*78 1 

1887 

50 

1 

43*68 

- 2*32 

1888 

! 47 

44*23 

- 1*77 1 

1880 

60 

73*59 

+ 27*60 

1 1 

1800 

45 

38*00 

- 13*00 

1801 

1 

i 45 

1 

, 5001 

+ 4*01 

1892 

58 

1 88*58 

- 7*47 

1808 

* 1 

54 

1 

88*09 

- 7*31 

1804 
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AGRICULTURAL RFFORTS AT DOMINICA. 

On the occasion of the recent visit of Dr. D. Morris, C.M.G., 
the Imperial Commissioner of Agriculture, to Dominica, he was 
invited to address a special meeting of the Agricultural Society 
in the Court House on December 5. 

In the absence of the President (Hon. Hesketli H. Bell) the 
Chair was taken by his Honour W. H. Whyham, the Acting 
Administrator. 

The following is a summary of the addres.s delivered by 
Dr. Morris together with a brief report of the discussion 
furnished by the Hon. Secretary (A. K. Agar, Esq.): — 

I had the pleasure of first addressing a meeting of planters 
in Dominica sixteen years ago. I addressed a second meeting 
twelve years ago ; and a third successful meeting towards the 
latter end of 1899. This is, therefore, the fourth time I have 
had the privilege of standing here and contributing my share 
towards the development of the agricultural )*esoiirees of 
Dominica. 

I regret the absence of the President of this Society, and 
especially as his Honour has, himself, taken so deep and 
practical an interest in all matters of an agricultural character. 

Prom the returns that have been kindly placed at my 
disposal by the Treasurer, I find the value of the exports, the 
produce of the island, has been steadily increasing. The 
avemge for the last three years is £(17,000, I notice that, 
at present, over a million pounds of cacao is exported. This is 
a gratifying fact which, eoui)led with the steady increase in the 
exports of fresh and pickled limes, raw and concentrated lime 
juice, expressed and distilled oils, shows clearly that the cacao 
and lime industries of Dominica are in a flourishing condition 
The export of oranges, on the other hand, appears to have 
fallen off. In 1899 there were exported about a'IRnllion and 
a half oranges. Tavo years later the exports were only about 
700,000. It is probable that, although fcAver oranges are 
exported, the prices realized are better than formerly. Coffee, 
once one of the principal exports of Dominica, has also been 
declining. The present prices are ruinous : nevertheless the 
cultivation should not be abandoned. The conditions are 
eminently favourable for the production of fine coffee, almost 
equal to the best Blue Mountain coffee of Jamaica. A new coffee, 
introduced lately from Western Africa and known as ‘ Sierra 
Leone' coffee, is very prolific and hardy even at sea level. 
This produces a small Avell-flavoured bean almost exactly 
resembling Mocha coffee. It deserves attention. 

It is admitted that in Dominica and elsewhere in the West 
Indies Ave are entirely an agricultural community, therefore all 
our energies should be directed to encouraging the skilful treat- 
ment of the soil and raising erop.s that, by equally skilful curing 
and packing, might obtain remunerative prices in the markets 
of the Avorld. A good deal has been done, already, in this 
direction, but a good deal still remains to be done. I regard the 
organization and efficient working of this Society as especially 
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useful in that direction. As far as the Imi^erial Department of 
Agriculture can assist you, I can promise its cordial co-operation 
find especially by means of the agencies already established by 
it in this island* 


nUTANlC STATION. 

At the Uotanic Station you have not only a beautiful i>ark 
and garden, but extensive nurseries, where all sorts of economic 
plants are raised and distributed at something less than the 
cost price. The number of plants, annually distributed, is 
about 00,000. Many of these are budded orange plants, lime 
[ilants, and the best varieties of cacao plants. As regards lime 
and cacao plants, I believe, in many eases, the planters could, 
with advantage, raise these themselves. Possibly to persons in 
remote districts cacao pods would travel better than plants. I 
suggest this for consideration. The Department will do all it 
can to assist esiiecially those opening up new lands, as they 
«re not in a |X)sition immediately to grow their own plants. 

1 believe the services of the Hotanic Station in this island 
are gVcatly appreciated by members of the planting comtiiutiity 
as also the devotion ot the Curator and his colleagues, and their 
readiness at all times to afford assistance and tulvico in regard 
to agricultural matters, 

AURlCri/rOUAL SCHOOL. 

The object of this school where twenty to twenty-live 
boys, from fifteen to nineteen years of age, are thoroughly 
trained in the scientific and practical details of garden and 
field work— -is to supply skilled assistants on estates and raise 
a class of agriculturists that will have a sound practical 
knowledge in raising and curing such crops, as are suited to the 
condition of tlie island. They will be working, and not 
theoretical agriculturists, and it is hoped they will remain, and 
by their ow» success encourage others to follow their example. 
A visit to tlic school will convince any one of the wisdom of 
starting and maintaining such an institution, and I look for- 
ward with gr<lat interest to the benefits that will arise from it 
to the island. 


K X K R I M EN T l*r.OTS. 

•m- 

\\"e are not satisfied to have a Botanic Station and an 
Agricultural School near Roseau : we wish to carry the useful* 
nesi| of these institutions into the country districts and to 
reach the cultivators, even in the remotest valleys. We do this 
by establishing over the island model plots which serve as 
object lessons ami encourage such operations as draining and 
liorkingthe land, pruning the trees, and supplying suitable 
manures so as to increase both the bulk and quality of the crops. 
A traveiiiiig Agricultural Instructor is maintained, whose 
whole dufy[ia to look after these experiment plots, give informa- 
tion to planters, suggest means for treating disuse, and ad%dse 
where aad^how to obtain seeds and plants for starting new 
industries. " l am glad to acknowledge the valuable assistance 
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afforded to the Department by estate oAvnera and others in 
connexion with these experiment plots. The work in hand 
cannot fail materially to impi*ove local iiidustrie>>, and I 
estimate that if, by a system of intensive cultivation which is 
illustrated in these plots, we can increase the yield of limes 
and cacao by only a little per tree, the aggregate increase lor 
the island would lx> so considerable as well to repay our efforts. 

AGRICULTrRAT. SHOWS. 

These were first started, and have since been largely subsi- 
dized, by the Imperial Department of Agriculture. I have 
formed a high cipinion of the armngements made for these 
annual Shows at Dominica. Tlie Shows have an important 
educational value, and their influence is spreading tt> all parts 
of the island. I sincerely hope these Shows will te continued 
and efforts directed to render them of immediate benefit to all 
classes of the community. 

IXTRODUCTIOS OF STOCK. 

Of late years steps have been taken to improve the local 
breed of horses, cattle, sheep, pigs, poultry, c»tc. The animals 
introduced by the Department are kept in the neighbourhood 
of the Agricultural School. There are two good* stallions, 
a Maltese jack, Berkshire ings, and several breeds of fowls, ducks, 
etc. All these are greatly appreciated, and it is evident that 
the action taken is entirely in accordance with the needs of 
the planting community. 

TRKAT.MF.NT OF INSKCT PKSTS. 

The prcwaleiicc? of insect pests is the cause of anxiety, 
especially to proprietors of lime and orange plantations. 

In a useful summary published in the West Indian Bulletin 
(Vol. III., pages 1 10-51 ) it has been shown that there are. in 
the West Indies, about 120 species of scale insects. Of these 
thirty-two are virulently destructive ; thirty-six moderately 
destructive and iifty-two are harmless. Of the total number, 
according to Mr. Maxwell-Lefroy, there are oidy twenty-four 
now found in this island. There are, theiefore, ninety-six 
species of .scale insects more or less injurious outside of Dominica, 
that- it is in the interests of all concerned to keep out. 
Of the virulently destructive species the introduction of only 
one or two might at any time seriously injure the lime and 
orange tree.s and reduce the profits of the planters. h\ order 
to safeguard their interests it is desirable to fumigate all 
plants before they are admitted into the island. The process 
of fumigation advocated by the Department is simple an^ 
inexpensive. It affords a reliable means for destroying insect 
pests, and it does not injure tlie plants. It is hoped that an 
Ordinance will be passed enforcing fumigation prior tp the 
admission of any plants into the island. The practice has been 
in force in Jamaica for so^o time. It works there smoothly 
and effectively. 
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CONTROL OP EXPORTED FRUIT. 

At the Conference held at Barbados in January last, 
Mr. Sydney Olivier, C.M.G., the Colonial Secretary of Jamaica, 
read a valuable paper ( West Indian Bulletin^ Vol. III., pp. 
131-39) on the desirability of regulating the quality of exported 
fruit. It is well known that great injury is done by the large 
proportion of West Indian fruit that is exported in bad 
condition and in unsuitable packages. Too often the oranges, 
for example, are uneven in sample, carelessly gathered, bumped 
about, pribked, bruised, the rind not properly dried and cured, 
and are hastily packed, and thus reach their destination in 
a bad condition, causing disappointment and loss. 

It is admitted that it is very difficult to control effectively 
the quality of exported fruit. We might forbid by law the 
exportation ot any fruit ; or we might offer to give a Govern- 
ment guarantee for the fruit that is submitted for inspection 
and is found to be of first-class quaUt5% Neither of these is 
likely to be practicable in llrs island. I suggest, at first, that 
Mr. Olivier’s proposals be adopted— (1) that a register of all 
growers and packers of fruit be established, and that no 
person not registered and licensed be allowed to pack or ship 
fruit ; (2) that all packages be marked with the packer’s name 
and address,, and with a mark indicative of the packing 
house whence they are issued. It is believed that with 
a rigid system of record and publicity, not only the exporter, 
but his neighbours would soon learn what fruit and what 
methods of putting up to avoid. 

The system indicated above would work automatically and 
no one could complain. The results would be exactly in 
accordance with the care and trouble taken in selecting and 
packing the fruit. The bad packer would disappear while the 
honest and careful packer would prosper. Further, the good 
iianie of ihe island would be preserved and its prcMluctioiis 
would command uniformly high prices. 

ARBOR DAY. 

There is one more subject that I would wish to bring 
befoi*e you and that is, the establishment of an Arbor Day 
for the public and sysieinaiic planting of trees. It is very 
in]))ortant that tlie rising generation should be accustomed 
to the requirement of plant life and be infused with a spirit 
of regal d and affection for frees and check the almost universal 
desire now existing to cut down and destroy what might 
bei^ne useful and ornamental. 

i 

An Arbor Day has recently been most successfully carried 
out at Antigua. A good day to adopt would be the Birthday 
of Ills ,Mttj©sty the King, November 0. This falls at the time 
of year when planting operations are successfully carried on in 
thi^ island. Plants might be obiaiiied from the Botanic 
Station, and the officers of this Department would eoi’dially 
affot*d any assistance in their power. 

I must now close. * It only remaius for liie to thank you 
heartily for your kind attenlion to what I have . laid before 
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you. I assure you, as members of the Dominica Agricultural 
Society, of my warm sympathy and support in the efforts you 
are making for the welfare of the planting (that is, practically, 
the entire) community of this beautiful island of Dominica. 


DISCUSSION. 

Mr. CoLTHURST asked what was the right time for sending 
oranges to New York and what kind of package Avas best for 
oranges and green limes. 

Dr. Morris suggested that oranges should be shipped in 
boxes and reach New York in September or soon after. Boxes, 
not barrels, should be used for both oranges and green limes. 

In answer to a question from the same gentleman about 
eradicating ticks on cattle, Dr. Morris recommended a reference 
to an article on stock raising in Jamaica in the West Indian 
Bulletin^ Vol. Ill, pp. 203-200. 

Dr. Nicholls reminded Mr. Coltliurst that the Society 
kept a Reading Room Avhere he could obtain all such informa- 
tion. He then said that Mr. Watts’ services had been of great 
value, but the island had not had enough of them. A local 
Agricultural Chemist was nece.ssary and he hoped the Commis- 
sioner of Agriculture would be able to locate one here soon. 
Dominica, he thought, Avas sulliciently prosperous to help to 
pay his salary. 

Mr. Frampton thanked Dr. Morris for his address and 
praised the suggestion for compelling shippers of fruit to place 
their name and address on all packages. He thought the Avhite 
fungus on the limes refei’red to was due to the fruit being 
accidentally pricked on the trees. 

Dr. Morris said it shoAA^ed the spores of the fungus Avere 
present and that if the trees are not maintained in good con- 
dition, the disease Avould probably spread. No doubt trees in 
some districts Avere more liable to the disease than others. 
Dr. Morris ad<led that b(jth in Ijoiidon and New Yoi k buyers 
coin[)lained that limes from Dominica .sometimes ileveloped 
a hardness Avith a AvWti??h appearance on the skin which 
injured them. He could safely leave the planters in the 
island to deal w ith the matter. 

Mr. Frampton informed the meeting that the report on the 
first shipment of citrate of lime recently made at the Bath 
estate by Mr. Watts Avas very favourable, Mr. Watts had 
recommended that a centrifugal machine might be useful to 
help in drying the citrate before shipment. 

The Vicr-Presidknt (Mr. W, Rumsey Lockhart), in moving 
a vote of thanks to Dr. Morris, said that his Avords and recom- 
mendations alAA^ays bore fruit. His address on cacao sixteen 
years ago had marked an epoch in the history of cacao cultiva- 
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tioii iu Domidietu AH iinproveiuents in caead enltiyation 
practically dated from then. The Department of Agriculture 
wa5< doing excellent work in helping the West Indies, and 
everyone should show his appreciation of it bj" following its 
advice. 

Hi.s lloNoPH the Chairman conveyed the thanks of the 
meeting to J>r. Morris. He said that Arbor Day had been 
a great sucees.s in Antigua, and he recommended it should 
become a regular institution at Dominica. 

Dr. Morris expressed his thanks and stated that he was 
glad to find that the work of the Imperial Department of 
Agriculture w’as appreciated, especially its publications which 
were extensively distributed throughout these colonies. He 
hoped the planters in Dominica would cordially support 
their loc*al Agrieultural Society. It was caiMible of conferring 
great benefit on tJic island. 
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Errata ix thk Prksknt V^)LrMK. 


Page tSO, line 20 from bottom. /or on rend no. 

Page P27, line 24 from bot tom, /or 1002. r^nd 1001. 
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Impepial Department of Ag^icultupe 

FOR THE WEST INDIES. 


Head Oppioe— Barbado.'!. 


Commissioner of Agriculture I 
for the West Indies j 

Travelling Supe^nntendent ... 

Scientific Assistant ...- ... 

Entomologist 

Mycologist and Agricultural)^ 
Lecturei' 

Chief Clerk 

Junior Clerk 

Type^oriter 

Temporary Assistants ... 
Messenger 


D. MoRRift, C.M.G., D.Sc., M.A., 
P.L.S., F.R.H.S., C.M.Z.S. 

George WiiiTPiELn Smith. 

W11J.IAM George Freeman, 
B.Sc., A.R.C.S., P.L.S. 

Harold Maxwell-Leproy, 
M.A., F.E.S., P.Z.S. 

B.A. 

Ai.leyne Graham Howeli.. 

Bertram Ma.son. 

Beatrice Robinson. ’ . 

( A. B. Prick, Monib. Jonni. Inst. 
\ Lionel B. Mason. 

. W. II. Bourne. 



L. liEWTON-BRAIN, 


Honorary Consulting Chemists to the Imperial Department 

of A griculture, 

Professor J. B. Hahrlson, C.M.G., M.A., F.I.C., F.G.S., P.C.S. 
Professor J. P. d’Alboquerque, M.A., P.I.G., P.C.S. 


Oovemment Analytical and Agrienltural Chemist for the 

Leesvard Islands, 

The Hon’hle Pranci.s Watts, B.Sc., F.I.C., F.C.S. 



List Stafb of CtolonitU'Bstablishments. 


. BARBADOS. 

Botanic Slotim- 

S(ipeii]|t&dent J. R. Bovbli., P.L.S., *P.C.S. 

Asst. SajMriutendent A. H. Worm. 

Sugai’-catte Experimental 

Clieraist-in-charge . . Professor J. P. lyALiBUQURRQUE, 

M.A., P.I.C., P.C.S. 

Laboratory Assistant D.JL SBAlijs. 

Pupil Assistant Basc'0.m. 

AgriculSiiml Snp’dent . . J* % BpVEU., P.L.S , P.C.S. 
Assistant do. ... C. E. Stoute. 

Junior do. W. E. Innksh. 

— _ a 

Lecturer in Agricultural Longpikld SMlTlf, B.Sc. (Bdiii.J 
^ Science j Pb.D. (T^ipzig.) 

TOBAGO. 

Botanic Station. 

Superintendent J. H. Haut, F.LS, 

Curator Henry Millen. 

Agricultural luitru(*tor . N. Lord. 

Foreman J. Black.man. 

URENALAi, 

Sotanw Station. ^ 

Curator £. Broadway . 

AKriculturHl Iiistruotor . MUHDO McNeill. 

Porbman A. W. Dowers. 

ST. VINCENT. 

Botanic Station. 

Curator Henry Powell. 

Agricultural lustruotor... Thomas Os.ment. 

Poremau Jo.seph B. Dopwri.l. 

A grioult^'olUSchool . 

Resi^nt Master C. H. Knowles, B..Sc 

ST. LUCIA. 

Botanic Station. 

Curator J. C. Moore. ' 

Agricultural Instructor... Gborob S. Hcdson. 

Poreinan Elias Bcckmike. 

Agricultural School. 

OtHcer-in-charge J. C. Moore. 

Schoolmaster R. W. Nir.ES. 

Overseer •, J. CoNttBi.T. 
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DOMINICA. 

Botanic Station. 

Curator Joseph Jones. 

* Agricultuml lustnictor... Geo. F, Branch,'* 
Foreman J. P. Baptiste, f 


AgHvultural School. 
Ofificer-in-charge . . . 
Schoolmaster 


I>. TInnock. 
Rudolph Penn. 


MO|H»ERRAT. 

Agncultural Instructor... A. J. Jordan. 
Local Instructor 7.. Dudley Johnson. 


^ ANTIGUA. 


Botanic Station. 

Curator 
Foreman ... 

Sugar-cane Experimenta etc. 
Ohemist-in-charge 

Assistant 

Agricultuml Sup’dent 


W. N. Sands. 
A. S. Archer. 


The Hon’ble Francis Watts, 
B.Sc., F.I.C., F.C S.. 

Harold A. Tempany, B.Sc. 

F. R. Shepherd. 


Agricultural and Science 

Master ... . ...*» A, 11. Kinnv, B.A. 

tm- 

ST. KITT’S-NKVIS. 

Botanic Station. 


Curator 

Foreman 

Sngar-cane Experiments. 
Cheinist-5n -charge 

Agricultural Sup’dent .. 

Agricultural School. 

Agricultural and S<*ience 



VIRGIN 
Agricultural Instructor... 


William Lunt. 

II. Hoi.der. 

The Hon’ble Francis Watts 
B.Si*., F.l.(\, F.C.S. 

William Lunt, v 

John BeliIino, B.Sc. 

ISLANDS. 

W. V. Fishlock. 


BRITISH HONDURAS. 

Botaaic Station 

Curator " ... Eugene Campbell. 
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JAMAICA. 

Department of Public Gardens and Plantatio7is. 

Director ... The Hon’ble W M. Pawcbtt, 

B.Sc., P.L.S. 

Supt. of Hope Gardens ... William Harris, P.L.S. 
Supt. of Castleton Gardens ... John Campbell. 
Experiment Sta-| j 

Supt. of King’s House Gardens James Briscoe. 

Supt. of Parade Gardens ... Wir.LiAM J. Thompson. 

Clerk at Head Office ... ... F. N. Isaacs. 

Herbarium Assistant andl j ^ Wood 
T y[)e writer ... ... ... j 

Sugar-cane Experiments^ etc. 

Chemist-in-charge Herbert H. Cousins, M. A., 

F.C.8. 


Lecturer in Agricultural Science W. R. Buttenshaw, M.A.. 

B.Sc. 

Travoiling Instructor in Agri-j ^villiam Crapwick. 
culture... ... ... ...j 


BRITISH GUIANA. 


Botanic Gardens, 

Georgetown”- 

Superintendent and 
Government Botanist 
Hoad Gardener 

Berbice— 

Keeper 

Sugar-cane Experi)nc}its, etc, 
Cheinist-in-cliarge 

Agricultural Assistant 


1 

/ 

John F. Wary, P.L.S. 


Rkuiard Hunt. 


Prof. Harrison, C.M.G., 
M.A.,P.I.C., P.G.S., F.O.S. 
lloBKRT Ward. 




Curator of ]Mii.seum of theRoyal 
Agr. and Coiul. Society 


Rkuiard Evans, M.A.jD.Sc. 


^ TRINIDAD. 


Royal Botanic Gardens, 
Superintendent 
Asst. Superintendent ... 

Head Gardener (Govt. House). . . 

Clerk (St. Clair) 

Foreman (St. Clair) ... 
Herbarium Assistant 

Agricultural Instinctors 


John H. Hart, P.L.S. 


J. Bailey. 

H. C. Massv. 

C. Hart. 

Pauline McLean. 
( William IuBslie. 
\H. a. NupsB. 
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A. 

Agricultural Boards, British 
Guiana. 94. 

, Jamaica, 93. 

— organization and fune- 
tion.s of, 93. 

— education {srr Kdiication.) j 
-elTorts at Dominica. 373. 

— sliows at Dominica, 375. 
Alino, Sendr, on the cultivation 

of orango.s, 280. 

Aloes, Barbados, 17S. 

— , commercial, s()in(*es of, 
293. 

Andropogon cai'icosus, 357. 
Antiguh, climatology of, 3{)2. 

— , onion industry at, 9. 

Arbor day, 870. 

Arrowroot industry at 8t. 
Vincent, 9. 

— , pests of, 1 40. 


Banana.s, cultivation of at j 
Jamaica, 153. 

— , diseases of, 100. 

— , exports from Jamaica, 
109. 

pests of, 140. 

— , soils for, analyses of at 
Jamaica, 150, 

Barbados,, agricultural educa- 
tion in, 113. 

— , aloe industry of, 178. 

— , aloes, source of, 298. 

— , birds of, 833. 

— , sugar-cane, experiinont.s 
with seedling ^ and othei* i 
canes, 29. 

— , volcanic dust at, 281, 280. 
Bay leaves, exports from 
Dominica, 170. 

— , oil, 172, 175. 

Bee-keeping, 10, ^ ' 


Birds of Barbados, 888. 

Aogialitis semipalmata, 818. 
hiati('ula. 814. 

AgcOacus ict(M*o(*(‘j)halus 388, 
Ardc^a t‘gn*tra, 818. 
hei'odias, 84S. 

- virescc'iis, 8 IS. 

Ihirtraiiiia longicanda, 817. 
Ihu nicla brentn, 849. 
Black-back, 847. 

Blackbird, 889. 

Blue- winged teal 850. 

Booby, 850. 

Brent goose, 819. 
Bun-breasted sand piper, 848. 
Buzzard, 842. 

('alidris arenaria. 810. 

Cane spai'row, 888. 

Certhiola barbadensis, 887. 
Ccryle alcyon, 81J. 
(Iiaimepelia passorina, 842. 
C8iaradrius dominicus, 848. 
Chirp, 815. 

Chittei*ing eurlew, 848. 
(diristmas l)ii*d, 887. 
Chorileihvs virgiiiianus. 8 40. 
(’irciis hudsoiiicus, 841. 
(.\)hl)li‘r, 850. 

(k»ccygus amerieanus, 841. 
Cocki*oa(!h nit, 815. 
(Tottoii-tree. plovei*, 847. 
Crook-billed eurlew, 848. 

Cue, 814. 

Demhoc.v gna vidiiata, 850. 
Dendroeca eapitalis, 880. 

sti iata, 387. 

Doctor hi i d, 840. 

Doliclionyx oryzivorus, 889, 
852. ‘ . 

Duck-bill, 314. 

Duck -leg, 844. 

FJlainea martinica, 889. 
Kreunctes pusillus, 845. 
KiismatiiJ’a rubia, 850. 
Eucthia bicolor, 888, 
Eulampis holosericeus, 840. 
Falco pCregrinns, 842. 

Fregata aquila, 850. 
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Birds or Barbatlos, (vonUL) 

Frii^ate bird, 350. 

Fiilica ainericana, 349. 
(;nlliiiago wilsoni, 344. 

(iallinnla galea ta. 319. 

Gaulcling, 348. 

(foatsucker, 340. 

Godwit, 340. 

Golden plover, 343. 

Goldfinch, 337. 

Grass canary, 352. 

Grass nit, 315. 

Gray nit. 345. . 

Grebe, 352. 

(irey ganlding, 348. 

Ground dove, 342. 

Iliinantopus nigricollis, 341. 
Hirupdo doininiccnsis, 337. 

erythrogastra 337. 
HydrrKdielidon hybrida, 351. 

- leiicoptera, 351. 
lonornis martin i<‘a, 349. 
l^ai)\ving, 340, 

Garus atricilla, 351. 

Limosa iuemasti»*a, 3Hh 
liOgger head, 343. 

mango-bird, 311. 
Longlegs, 347. 

Loxigilla barbadtuisis, 33S. 
Machetes pugiiax, 340. 
Macrorhamphus griseus, 34 4. ; 
Margarops donsiroslris, 330. j 
Micropalama liimantoims, 

344. 

Mimus gilvus. 352. 

Numenius hudsonious, 3 4S. 
-borealis, 348. 

October chirp, 3 45. 
Orthorhynchus cristatns, 340. 
Ortyx virginianus, 3 42. 
0.s[)rey, 31 1. 

Owl, 341. 

Pandion halieatus, 3 41. 

Parula americana, 33(i. 
Pe.ewhittler, 339. 

Pelecan, 350. 

Peleeauiis tuscms, 350. ; 

Phaeton <etherous, 351, 352. 
Pied carreau, 352. 

Pika, 346. ^ | 

Podicepa dominicus, 3.52. I 

Porwuia Carolina, 349, 352. ' 

Progne donlinicensis, 337. j 

Puffinus audulmni. 352. 


Birds of Barbados, (contd,) 
Purple galluiule, 349. 
Pyraiiga rubra, 338. 

Quail, 342. 

Quer(|uedula discors, 350. 
Quiscalu.s fortirostris, 339. 
Kainbird, 340. 

I R ecu rvi rostra americana, 34 4 
Red-seal coot, 349. 
Rhycophilus solitarius, 347. 
Rice bunting, 352. 

Ring-neck, 343. 

Rock plover, 343. 

RutT sand piper, 340. 

Sandy plover, 34 4. 

- snipe, 340. 

Setophaga riiticilla, 337. 
Siurus naevius, 337. 

Siiipi‘, 314. 

S])arro\v, 338. 

Spatulata clypeata, 350. 
Spoonbill. 350. 

' Spotted wag, 3 47. 

Scpiaterola Indvetica. 3 43. 
j Stereorarius crepidatUrt, 351 
Sterna anglica, 351. 
a util lari im, 351. 

! Strcpsilas intei jires, 344. 
Slrix thimimut, 311. 

Sugar* bird 337. 

Sula piscator, 350. 

.sula, 350. • 

.Swallow, 337 
Swamp sparrow, 337. 
Svmidiemia semipalmata, 

‘ 340. 

Tern. 351. 

Thrush, 330. 

Totanus tlavipi's, 347. 
niacularius, 347. 
melauoleiKMi.s, 340. 

Tringa cauutu.s 340. 

fuscicoHis, 3 45. 

- - macula ta, 345. 

miiiutilla, 315. 

Trill gites ruf^scens, 348. 
Trochilus colubris, 340. 
.Tropic bird. 351, 352. 
Tyrivniius rostratus, 340. 
Two-penny cliiek, 349, 352. 
Vaiiellus vulgaris, 340. 
Vireo calidris, 338. 

Wag, 347. 

White gaulding, 348, 



Birds of Bai*l>adc)s (conffl., : - | 

White-seal cool. lUO. i 

White-tailed eiu low, .‘UO. ■ 

\V"hite tailed plovt*!*, 
Woodcock. 'US. 

Wood dove, y I 'Jl. 

Yellow bird, »‘kS(). I 

Zenaida aniabalis. M l 2. 

Bordeaux inixtiire. i)i e])ai at ion 
and cost of. SI . 

F^otaiiic and (‘Xperinient sta 
tions, 12. 

station, Dominica. 87b 

Biilish (diiana, aKri<adt iiial 
board at. 01. 

education at. I(t0. i 
. siigar-caiK' cxperim(m(> •. 
at, 18. 

Buslie, B. t;., agricultural e<luca- 
tion at Triidflad and Tobago, 
110 . 

Buttenshaw, \\'. B .agricultural 
ediK'ation at Jamaica, 105. 


c. 

( acao, arlilicial drying ol*. 0. 
indusliy, S. 
pests, I 15. 

1‘emoval of cpi|)li\'(cs t'lom, 

1 SO, 

bamplior - al, I 78. 

( astilloa (‘last ica. 1 0. 

Citronella oil. 172. 

( itrus oilw, 1 72, 1 75. 

- l>csH, 1 b). 

Climatology' of Antigua, .’0)2. 
Clove oil. 1 72. 

Clover. 858. 

Coccidac {srr S<*ali* Insect^). 
Coltcc pests, 1 10. 

('ollctotrichum fahtatum, S5. 
Conference, Agriculf inal, 1002. 
Cliemical .section, report, 0<», 
Kthication s(M*tion. report, 127 . 
Bre.sident’s address, .5 
Proceedings. I. 

Cooknian, N. (».. agricidtui .al 
education in tlie Virgin Is- 
lands, 128. 

(.'ork, P. C., stock rearing in 
Jamaica, 208. 


CoU'^ins, H. II., prospects of 
sugar indn-t ' y in Jamaica, 10. 
Cyilimon Icilus. 28«). 


D. 

d*Albu(pie}M|ue, .1. P., c‘X]u'ri' 
meiits with seedling and 
otlun* can(‘s at liarbadM^, 20. 
Deighton. II. observations on 
(‘(jucational section of con- 
fcrcncc 1001, 120. 

Dhnrra Slmrshabi. 827. 

I ihnri in. 880. 

I diseases of plants : 

Bananas, marasmins, 100. 
Collctolricluini falcatnm, S5. 
Snga r-canc,tud<l 1 reatment of 
cane enttings in r«*rcr<Mu*e 
to fungoid disi'asi s. 78. 

. fungoid disease*. S. 

. rind dis(‘as(‘, S5. 

TliielaN iopsis (‘thaci*t iciis, 74. 
Tr<*atim*nl : 

Bord(*an\ mixtinc*. 75. 
linu^ wa'-li. TS. 

(^iK’c'n^la ml solnt ion. 7t>. 
l osin \N asli. 1 0 (. 

tar. 75, S7. 

Dominica, agiicnlt ni'al clfoits 
at. :J78. 

, ''clio( »l. 87 1 . 

. show s at , 875. 

. botanic station. 87 I. 

(“^scntial oils, cxpoi’t of. 

1 75. 

, c\)K‘i im(‘nt j>Io( sat, 871. 

. t'rencli patois at , 120. 

. stock at. 875. 

Dnnstan. W’.B.. gii*(‘n soigimm 
l)oisoning, 8>27. 


B. 

Ivliu'ation, Agricnitnral : 

Agi'icultnral schools, 11, 871. 
At Barbados, 1 1 8. 

BriUsh (iniana, 100, 

— Crenada, 115, 125, 
Jamaica, 10, 00, 125. 
Le(‘ward Islands. 118. 
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Education, Agricultural {contd,) 
— Montserrat, 122. 

Tobago, no, 

- Trinidad, 110, 125. 

- Virgin Islands, 128. i 

0)nference, papers on, 01). i 

Conference, eduoatioiuil sec- j 

tion, 1901, observations on, 
129. i 

— , , 1902, report of, 127. i 

Drawing, need of, 12‘i. 

French patois, 120. 

Hints to teachers. 210. 
Lecture^ to teac'hers, 10, 
108, 100, 109, no, 113, 115, 
ns. 

Ooject lessons, 100, 211,214, 
220 * 220 . 


i’ruit, bananas in Jamaica, 153. 

— , Canadian fruit trade act, 
184. 

— , English and American 
markets, 182. 

exportetl, regulations for 
controlling (pnility of, 6, 
181, 870. 

~ , Jamaica trade, 10. 

— , oranges, cultivation of, 
280. 

orange trade, present 
conditions of, 182. 
h^iimigation of import's, 148. 
fungoid jiests (.nee Diseases of 

Plants.) 


Pnedial lar(*eny, need of 
snpi»ressiiig, 125. 
Seholaiships, 11. 

School gai*dcus, 101, 107, 108, 
111,114, 120, 122, 211, 215. 
-, plans of. 217, 218, 219. 
— ■ umscMiins, 108. 

Shows, 12. 

Specimen courses in cUmicnt- 
ary schools, 217. 

Text-book, elenicntai‘ 3 '. need 
of, 125. 

Training college, 1 1 1. 
Ensilage v. haymaking, 8()1. 
Essential oils, cxj)()rts liom 
Dominica, 175. 

— - , met boils of (»xl raction, 

174. 

, ])reparalioii of, in 

West Indies, 171. 
Eucalyptus oil, 172. 

Expciimcnl ])lot'', 7, .‘174. 
stations, 11, 12. 


Or. 

, (ji'ass, IkmI. 855. 

' (Tiiini'a, 858. 

, hay, 857. 

, Para, 851. 

! Paramatta, 855. 

, smut, 855, 

, tussock, 855. 
i -.wire, 855. 

(Iriam pagi* moth, 280. 

' (Ireen sorglnim ixnsoning, 826. 
Grenada, agiicnltural educa- 
tion, etc., 11 5, 125. 

’ Guinea corn, 827, 357. 

' -- glass moth, ‘^^85, 288. 

* Guppy, L., on green page moth, 

I 280. 


H. 

Harbin, J. agriiadtural 

education at (jiimada, 115, 
12.5. 


I Hardback beetle, 91. 

Harrison, .1, H., agricultural 

I etlucation at Hritisli Gui- 
Factorics, centra], 8, 00. ; ana, 109. 

Fawcett, W., banana iiulustry ' on board of agrieulture at 
in Jamaica, 1 58. i British Guiana, 91. 

Fcildcn, II. W., b/iids of Hart, J. H., preparation of 
Barbados, 881. (.sir Biids of; essential oils in the West 

Barbados.) ; Intlie.s 171. 

Freeiinin. W. G., able iiulustry : Henry, T. A., green sorghum 
of Barbados, 178. •- | poisoning, 827. 
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Howard, A., field treatment of J. 

cane cuttings in reference 

to fungoid diseases, 73. Janiaic-a, agii( nltuial board'^, 
— , suggestions fj»r tlie removal 03. 


of epiphytes from eueao 
and liiiio trees, 180. 


I. 


Iniporis, dangerous, 1 17 
— , destriu-tion of, 1 18. 
— , fimiigalion of, H<S. 

~ , in Jamaica, 1 “) I. 
— , of plants, 1 K). 

— , proliibition of, 1 IS. 
Insect epidemics, 233, 
Insect Pests : — 

Arrowroot, 1 b), 231. 


. - education nt.OO, Pin. 

, banana cultivation in, 153 
, fi nii/ tradi*, 10, 131. 

— , stock rearing in, 203. 

— , sugar industry, central fac- 
tories, ()0. 

sugar industry, cost of 
production of canc, (iS. 

—, - - , ])r()si)(H‘ts of, 1(). 

- , ratooning cstat(^s, GO. 
J(.)rdan. A. .1., agricnltui‘al (jdn- 
cation at Montserrat, 123. 
Jnar, 327. 

K. 

KaOir corn, 327. 


Bananas, 140. 

Cacao, IIT). 

Calpodes etidius, 231. 

C'ltriis, 1 to. 

C(dTec, NO. 

DNtribntion of, 1 1.7. 

J’^iddlo wood, 237. 

Foieign, 111, 112. 

(Ininea gras«, 237, 23'^. 
Hardback grub, 01 . 
Introduction of, 1 10. 

Lady bird bort*r, 88 00. 

Legislation, 148. 

Ligyrns tnmuhtsit-, t)!. 
Plantain.s, I 10. 

Fi otoparce cingula t a. 
Pyiansta mcllinali.'. 2*37. 
Rcmigia repanda 237, 238. 
Boot boi’t r, OJ , 02. 

Itubber, 1 40. 

Screw worm, 201. 
Spheiioiiliorns sej'icens, 81, 8^'* 
Sugar-cane, on, 88-01. 

Sweet i)otatos, 1 10, 23 1. 
Tlii’ips, 235. 

Ticks, treat mejit for, 201. 


Ladybird bor<‘r. SS. 

Le('tnr<*s to plantms, 12. 
L<‘“war(l Islands, agrii'idtural 
education at^ 1 1 8. 

, sugar (*an(‘ (‘\periments 
at, iO. 

Led’roy, H. M., crud(» oil and 
soap, a n(‘\v ginunal insceti- 
cide, 310. 

— , lady bird or weevil ];orei*, 

88 . 

, , scale iit-(‘cts of the West 

! Indies, 270, 207. 

, suggestion^ lor controlling 
the importation of insia't 
. pc^t-. 1 10. 
l.tMuon g) oil, 1 72. 

LigN rns t nmido.-^ns, 01 . 

; Linn*, l ilratt^ f)!*, preparation in 

i We^^t Indies. 0, 172. 

liiiiuis, experiments with, 0. 

' ■ — , remoxal of (‘]>iphytes 

from, 180. 

Lotus ai'abicus, 327, ‘530. 


Insects, volcanic dust, (dTect 
on, 201. 


M. 


Introduced insects, 1J2. i McFarlarn*, A. B., agi icultiii al 

scale insects, III, 299. I edmaaion at Jainaicii, 90, 125, 
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Martin, C. M., ngrlcnltnral-^^dii- 
(jation ill the Leeiiinrd 
Inlands, 1 18, * ^ 

Marti»if|ue, volcanic oniptions | 
at, 275. I 

Millet, great, 827. j 

Montserrat, agricultural edu- 1 
cation at, 122. 

Morris, D., agricultural efforts j 
at Dominica, 378. • ; 

— , presidential address at con - 1 
ference, 5. 


B. 


Reece, J. E., agrieuUural educa- 
tion at Barbados, 118. 
Remigia repanda, 285, 288. 
Rubber, Central Anieiican, 10. 
pests of, 140. 

— , planting in the We.st Indies, 

10 . 


S. 


N, 

Xntnieg oil, 172. 


% 



fjuality of exported fruit, 181. 

, organ i/.ation and functions 
of boards of agriculture, 08. 

Onion industry, at Antigua, 0.’ 

Oranges, cultivation of, 280. 

Orange trade, present condition 
of, 182. 


P. 

Paiiienm inaxiinuin, 8.53. 
ninticnm, 854. 

Pasture land, Tmproveinent of, 
205. 

Pests, fungoi<l and insect {aev , 
Diseases of l^lants, ond Insect 
Pests.) j 

IMantaius, pests of, 140. 

Potatos, sweet, manuring of. • 

200 . j 

— , — , meal, 0. 

— , — . pests of, 140, 281, 

— , — , shipment to England, 
9 . 

storage of, 200. 

Praedial larceny, 125. 
Prohibition of exports, 148. 
Prdtoparci^ cingulafa, 234. 
Publications of the Depart- 
ment, 18. 

Pymusta nielliiialis, 235. * 


St. Vincent, arrowroot industry 
at, 0. 

, , Soufriere, eruption of, 

272, 285. 

Scale Insects 
And ants, 805. 

Aspidiotus ai ticulatus, 242. 
aurantii, 245. 

— bifonuis, 248. 

- cyddniae, 218, 

— (lestructor, 214. ^ 

-- dictj’ospcrmi, 240, 

ticus, 240. 

Hartii, 244. 
personatus 24<5. 
sacchari, 244, 

— tesseratns, 247. 

Associated species, 308. 

A sterol ec^an i n in ba m bn sa e, 
208. 

— pustnlans, 208. 

Urichi, 208. 

Aulacaspis peiitagona, 240. 

— rosae, 250. 

BrcKKls, 807. 

C Vroplastes cerri ped i form is, 
257. 

— denudatiiF. 258. 

-Dngesii 257. 

- Floridensis,.258. 

Ceropnto Barberi, 2tl0. 
Chionasple biclavis, 250. 

— citri, 251, 

-- major, 251. 

— minor, 251. 

Control, 817. 

Cultivated species, 808. 
Dactylopins ndouidum, 262. 

— brevipes, 208. 

— .caleeolarlae, 203. 

— citri, 204, 
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Scale Insects, (cofitd.) 
Dactylopius diibia, 264. 

— nipae, 264. 

— sacchari, 264. 

— virgatns, 265. 

Damage caused by, 315. 
Diaspis Boisduvalii, 248 
-1 var. maculata, 249. 

— calyptroides, 249. 

Diseases, 314. 

Distribution, 143. 

Enemies, 312. 

Fiorinia Pioriiiiae, 248. 

Food plants, 309. 

Habits, 300. 

Hothouse, 301. 

Iceyra moutserratcnsis, 270. 

— rosae, 270. 

Insecticides for, 319. 
Introduced species, 299. 
Introduction of, 141. 

— from the West Indies, 300. 
Ischnaspis filiformis, 253. 
Lecauium depressum, 259. 

— hemisphaericum, 259. 

— hesperidum, 260. 

— Icngulum, 260. 

— mangiferae, 261. 

— nigrum, 261. 

— oleae, 261. 

— punctatuin, 261. 

— tesselatum, 261. 

Literature, 241. 

Location on plants, 307. 
Locomotion, 306, 

Males, 311. 

Margarodes lormicariiini, 270. 
Mytilaspis eitricola, 252. 

— Glovei i, 252. 

Native species, 296. 

Orthezia insignis, 269. 

— prtelonga, 269. 

Parasites, 313. 

Parlatoria pro tens var. cro- | 
tonis, 248. 

Pinnaspis buxi, 253. 

Place among economic in- 
sects, 315. 

Plant species, 316. 
Protopulvinaria pyrifonnis, 
256. 

Pseudococcus tomentosus, 
Newsteadi, 266, 

Remedies for, 817. 


Scale Insects—(c\ni^ti.) 

Spread of, 300. 

Vinsonia stellifera, 257. 

West Indian, 240, 295. 

Wild species, 303. 
Scholai'ships, agricultural, 11. 
School gardens, lOl, 107, 108, 
in. 114, 120 , 122, 211, 215. 
Shore, J., ratooning estates and 
central factoi’ies at Jamaica, 
66 . 

Shows, agricultural, 12. 
Sorghum halepense, 326. 

— saccharatuin, 328. 

: - vulgare, 327, 328, 357. 
Soufricre, eruption of, 272, 285. 
Sphenophorus sericeus, 81, 88. 
Sporobokis indicus, 355. 

Stock, improvement of, 10. 

— , introduction at Dominica, 
375. 

— , rearing at Jamaica, 203. 

— , screAV worm, treatment for, 
204. 

— , ticks, treatment for, 204. 
Stylosanthes prociimbens, 358. 
Sugar-cane : - 

Brewing sugars, 199. 

Central factories, 8, 60, 

Cost of production at Ja- 
maica, 68. 

Cultivation at Jamaica, 67. 
Cuttings, held treatment of 
in reference to fungoid 
diseases, 73. 

Diseases, fungoid, 8, 73. 
Experiments with seedling 
and other canes, 29. 
Lady-bird or weevil borer 88. 
Manufacture in Jamaica, 67. 
Manurial experiments, 7, 34. 
Manuring in Jamaica, 66. 
Massecuite, suggested export 
of, 201. 

Molasses, ])OHsible ti*ade i n,200. 
Moth borer, 7. 

Pests of, 88. 

Prosi^etrts in Jamaica, 40. 
Ratooning estates at Ja- 
maica, 66. 

Seedling, B. 147, 30, 41, 43. 

B. 208, 32, 43. 

Tops as fodder, 359. 

Sugar Industry, 6. 
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T. 

ThripK on cacao, 285. 

Tobago, agricultural education 

at no. 

Trefoil, nmall creeping, 858. 
Trinid^, agricultural educa- 
tion at, 1 10. 

Trinidad, sugar-cane experi- 
ments at, 42. 


U. 


Urania leikts, 286. 


V. 


Virgin Islands, agricultural edu- 
cation at, 128. 


Volcanic dust, analyses of, 
282. 

, effect on insect life, 291. 

, falls of, 281, 2^ 

— eruptions, In the West 
Indies, 271. * 


W. 

Watkins, F. H., agricultural 
education at Montserrat, 
122 .' 

Watson, N. B., Guinea grass 
moth, 238. 

— , fall of volcanic dust, 286. 

Watts, F., further notes on 
West Indian fodders, 363. 

— , raw sugars for brewing 
purposes, 199. 

Weevil borer, 88. 

Y. 

Ylang-ylang oil, 178. 
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